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a. 


Chapter 1 


An Overview of Financial Management 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


A proprietorship, or sole proprietorship, is a business owned by one 
individual. A partnership exists when two or more persons associate to 
conduct a business. In contrast, a corporation is a legal entity 
created by a state. The corporation is separate and distinct from its 
owners and managers. 


In a limited partnership, limited partners’ liabilities, investment 
returns and control are limited, while general partners have unlimited 
liability and control. A limited liability partnership (LLP), 
sometimes called a limited liability company (LLC), combines the 
limited liability advantage of a corporation with the tax advantages of 
a partnership. A professional corporation (PC), known in some states 
as a professional association (PA), has most of the benefits of 
incorporation but the participants are not relieved of professional 
(malpractice) liability. 


Stockholder wealth maximization is the appropriate goal for management 
decisions. The risk and timing associated with expected earnings per 
share and cash flows are considered in order to maximize the price of 
the firm’s common stock. 


Social responsibility is the concept that businesses should be partly 
responsible for, and thus bear the costs of, the welfare of society at 
large. Business ethics can be thought of as a company’s attitude and 
conduct toward its employees, customers, community, and stockholders. A 
firm’s commitment to business ethics can be measured by the tendency of 
the firm and its employees to adhere to laws and regulations relating 
to such factors as product safety and quality, fair employment 
practices, and the like. 


Normal profits are those profits close to the average for all firms 


within an industry. Similarly, a normal rate of return is a return on 
investment that is close to the return earned by an average firm in the 
industry. Firms with normal profits cannot easily increase their 


social responsibility costs unless th ntire industry does so. 


An agency problem arises whenever a manager of a firm owns less than 
100 percent of the firm’s common stock, creating a potential conflict 
of interest called an agency conflict. The fact that the manager will 
neither gain all the benefits of the wealth created by his or her 
efforts nor bear all of the costs of perquisite consumption will 
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increas th incentive to take actions that are not in the best 
interests of the nonmanager shareholders. 


g. Economic Value Added (EVA) is a method used to measure a firm’s true 
profitability. EVA is found by taking the firm’s after-tax operating 
profit and subtracting the annual cost of all the capital a firm uses. 
If the firm generates a positive EVA, its management has created value 
for its shareholders. If the EVA is negative, management has destroyed 
shareholder value. 


h. Performance shares are shares of the firm’s stock given to executives 
on the basis of performance as measured by earnings per share, return 
on assets, return on equity, and so on. Executive stock options are 
performance-based incentive plans popular in the 1950s and 1960s which 
allowed managers to purchase stock at some time in the future at a 
given price. This type of plan lost favor in the 1970s; they generally 
did not pay in the 1970s because the stock market declined. 


1. A hostile takeover, when management does not want the firm to be taken 
over, is most likely to occur when a firm’s stock is undervalued 
relative to its potential because of poor management. The managers of 
the acquired firm are generally fired, or lose the autonomy they had 
prior to the acquisition. 


j. Profit maximization is merely maximizing the net income (earnings) of 
the firm. Because of factors such as risk, timing of earnings, number 
of shares outstanding, and so on, profit maximization does not 
necessarily lead to stockholder wealth maximization. 


k. Earnings per share (EPS) is the net income of the firm divided by the 
number of shares of common stock outstanding (generally the average 
number of shares outstanding over some period, say a quarter or year). 


1. Dividend policy is, basically, the decision regarding how much of 
current earnings should be paid to stockholders as dividends rather 
than retained and reinvested in the firm. 


1-2 Sole proprietorship, partnership, and corporation are the three principal 
forms of business organization. The advantages of the first two include 
the ease and low cost of formation. The advantages of the corporation 
include limited liability, indefinite life, ase of ownership transfer, 
and access to capital markets. 

The disadvantages of a sole proprietorship are (1) difficulty in 
obtaining large sums of capital; (2) unlimited personal liability for 
business debts; and (3) limited life. The disadvantages of a partnership 
are (1) unlimited liability, (2) limited life, (3) difficulty of 
transferring ownership, and (4) difficulty of raising large amounts of 
capital. The disadvantages of a corporation are (1) double taxation of 
earnings and (2) requirements to file state and federal reports for 
registration, which are expensive, complex and time-consuming. 


3 No. The normal rate of return on investment would vary among industries, 
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principally due to varying risk. The normal rate of return would be 
expected to change over time due to (1) underlying changes in the industry 
and (2) business cycles. 


An increase in the rate of inflation would most likely increase the 
relative importance of the financial manager. Virtually all of the 
manager’s functions, from obtaining funds for the firm to internal cost 
accounting, become more demanding in periods of high inflation. Usually, 
uncertainty is also increased by inflation, hence, th ffects of a poor 
decision are magnified. 


Stockholder wealth maximization is a long-run goal. Companies, and 
consequently the stockholders, prosper by management making decisions 
which will produce long-term increases in earnings. Actions that are 
continually short-sighted often "catch up" with a firm and, as a result, 
it may find itself unable to compet ffectively against its competitors. 
There has been much criticism in recent years that U.S. firms are too 
short-run profit-oriented. A prime example is the U.S. auto industry in 
the 1970s and 1980s which was accused of continuing to build large "gas 
guzzler" automobiles because they had higher profit margins rather than 
retooling for smaller, more fuel-efficient models. 


Even though firms follow generally accepted accounting principles, there 
is still sufficient margin for firms to use different procedures. Leasing 
and inventory (LIFO versus FIFO) accounting are two of the many areas 
where procedural differences could complicat relativ performance 
measures. 


The management of an oligopolistic firm would be more likely to engage 
voluntarily in "Socially conscious" practices, since they usually generate 
above-normal profits. Competitive firms would be less able to engage in 
such practices unless they were cost-justified. Investors would be more 
likely to invest in firms not contributing large sums of money to charity; 
thus, the socially-oriented firm is put at a disadvantage in the capital 
markets. For this reason, even highly profitable, publicly-owned firms 
are generally constrained against taking unilateral cost-increasing social 
actions. 


Profit maximization does not reflect (1) the timing of profits and (2) the 
riskiness of different operating plans. However, both of these factors 
are reflected in stock price maximization. Thus, profit maximization 
would not necessarily lead to stock price maximization. 


Such factors as a compensation system that is based on management 
performance (bonuses tied to profits, stock option plans) as well as the 
possibility of being removed from office (voted out of office, an 
unfriendly tender offer by another firm) serve to keep management’s focus 
on stockholders’ interests. 


a. Corporate philanthropy is always a sticky issue, but it can be 
justified in terms of helping to create a more attractive community 
which will make it easier to hire a productive work force. This 
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corporate philanthropy could be received by stockholders negatively, 
especially those stockholders not living in its headquarters city. 
Stockholders are interested in actions that maximize share price, and 
if competing firms are not making similar contributions, the "cost" of 
this philanthropy has to be borne by someone--the stockholders. Thus, 
stock price could decrease. 


b. Companies must make investments in the current period in order to 


generate future cash flows. Stockholders should be aware of this, and 
assuming a correct analysis had been done, they should react positively 
to the decision. The foreign plant is in this category. This is 


covered in depth in Part IV of the text. Assuming that the correct 
capital budgeting analysis had been made, the stock price would 
increase in the future. 


c. Provided that the rate of return on assets exceeds the interest rate on 
debt, greater use of debt will raise th xpected rate of return on 
stockholders’ equity. Also, the interest on debt is tax deductible, 
which provides a further advantage. However, (1) greater use of debt 
will have a negative impact on the stockholders if the company’s return 
on assets falls below the cost of debt, and (2) increased use of debt 
increases the chances of going bankrupt. The effects of the use of 
debt, called "financial leverage," are spelled out in detail in 
Chapters 15 and 16. 


d. Today (2001), nuclear generation of electricity is regarded as being 
quite risky. Therefore, if the company has a heavy investment in 
nuclear generators, its risk will be high, and its stock price will be 
adversely affected. However, this negative impact could be offset by 
higher profits if the nuclear generators provided significantly lower 
COSES. 


e. The company will be retaining more earnings, so its growth rate should 
go up, which should increase its stock price. The decline in 
dividends, however, will pull the stock price down. It is unclear 
whether the net effect on its stock will be an increase or a decrease 
in its price, but the change will depend on whether stockholders prefer 
dividends or increased growth. 


1-11 The executive wants to demonstrate strong performance in a short period of 
time. Strong performance can be demonstrated either through improved 
earnings and/or a higher stock price. The current board of directors is 
well served if the manager works to increase the stock price; however, th 
board is not well served if the manager takes short-run actions which bump 
up short-run earnings, at the expense of long-run profitability and the 
company’s stock price. Consequently, the board may want to rely more on 
stock options and less on performance shares which are tied to accounting 
performance. 


1-12 As the stock market becomes more volatile, the link between the stock 
price and the ability of senior management is weakened. Therefore, in 
this environment, companies may choose to de-emphasize the awarding of 
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stock and stock options, and rely more on bonuses and performance shares 
which are tied to other performance measures besides the company’s stock 
price. Moreover, in this environment, it may be harder to attract or 
retain top talent if the compensation were tied too much to the company’s 
stock price. 


a. No, the TIAA-CREF is not an ordinary shareholder. Because it is the 
largest institutional shareholder in the United States and it controls 
$125 billion in pension funds, its voice carries a lot of weight. This 
"shareholder" in effect consists of many individual shareholders whose 
pensions are invested with this group. 


b. The owners of TIAA-CREF are the individual teachers whose pensions are 
invested with this group. 


Cc. For the TIAA-CREF to be effective in yielding its weight, it must act 
as a coordinated unit. In order to do this, the fund’s managers should 
solicit from the individual shareholders their "votes" on the fund’s 
practices, and from those "votes" act on the majority’s wishes. In so 
doing, the individual teachers whose pensions are invested in the fund 
have in effect determined the fund’s voting practices. 
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CYBERPROBLEM 


1-14 The detailed solution for the cyberproblem is available on the 
instructor’s side of the Harcourt College Publishers’ web sit 
http://www. harcourtcollege.com/finance/theoryl0e. 
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MINI CASE 


Take a Walk on the Wild Side 


JOE BIRDSONG OPENED TAKE A WALK ON THE WILD SIDE 17 YEARS AGO; THE STORE IS 
LOCATED IN NANTAHALA, NC, AND SELLS HIKING, RAFTING, AND KAYAKING EQUIPMENT. 
TODAY, TAKE A WALK ON THE WILD SIDE HAS 50 EMPLOYEES INCLUDING HIS DAUGHTER ANNE, 
WHO WORKS PART TIME IN THE STORE TO HELP PAY FOR HER COLLEGE EDUCATION. 

JOE’S BUSINESS HAS BOOMED IN RECENT YEARS, AND HE IS LOOKING FOR NEW WAYS 
TO TAKE ADVANTAGE OF HIS INCREASING BUSINESS OPPORTUNITIES. ALTHOUGH JOE’S FORMAL 
BUSINESS TRAINING IS LIMITED, ANNE WILL SOON GRADUATE WITH A DEGREE AN MBA. JOE 
HAS OFFERED HER THE OPPORTUNITY TO JOIN THE BUSINESS AS A FULL-FLEDGED PARTNER. 
ANNE IS INTERESTED, BUT SHE IS ALSO CONSIDERING OTHER CAREER OPPORTUNITIES IN 
FINANCE. 

RIGHT NOW, ANNE IS LEANING TOWARDS STAYING WITH THE FAMILY BUSINESS, PARTLY 
BECAUSE SHE THINKS IT FACES A NUMBER OF INTERESTING CHALLENGES AND OPPORTUNITIES. 
ANNE IS PARTICULARLY INTERESTED IN FURTHER EXPANDING THE BUSINESS AND THEN 
INCORPORATING IT. JOE IS INTRIGUED BY HER IDEAS, BUT HE IS ALSO CONCERNED THAT 
HER PLANS MIGHT CHANGE THE WAY IN WHICH HE DOES BUSINESS. IN PARTICULAR, JOE HAS 
A STRONG COMMITMENT TO SOCIAL ACTIVISM, AND HE HAS ALWAYS TRIED TO STRIKE A 
BALANCE BETWEEN WORK AND PLEASURE. HE IS WORRIED THAT THESE GOALS WILL BE 
COMPROMISED IF THE COMPANY INCORPORATES AND BRINGS IN OUTSIDE SHAREHOLDERS. 

ANNE AND JOE PLAN TO TAKE A LONG WEEKEND OFF TO SIT DOWN AND THINK ABOUT 
ALL OF THESE ISSUES. ANNE, WHO IS HIGHLY ORGANIZED, HAS OUTLINED A SERIES OF 
QUESTIONS FOR THEM TO ADDRESS: 


A. WHAT THREE QUESTIONS DOES FINANCIAL MANAGEMENT SEEK TO ANSWER? 


ANSWER: (1) WHAT CAUSES A COMPANY TO HAVE A PARTICULAR STOCK VALUE? (2) HOW 


E 


CAN MANGERS MAKE CHOICES THAT ADD VALUE TO THEIR COMPANIES? (3) HOW 


r. 


r. 


CAN MANAGERS ENSURE THAT THEIR COMPANIS DON’T RUN OUT OF CASH WHILE 


EXECUTIG THEIR PLANS? 
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B. WHAT KINDS OF CAREER OPPORTUNITIES ARE OPEN TO FINANCE MAJORS? 


ANSWER: CAR 


r. 


‘ER OPPORTUNITIES FOR FINANCE MAJORS EXIST IN THREE INTERRELATED 


AREAS: (1) INSTITUTIONS AND CAPITAL MARKETS, WHICH DEALS WITH 


SECURITIES MARKETS AND FINANCIAL INSTITUTIONS; (2) INVESTMENTS, WHICH 


FOCUSES ON THE DECISIONS OF BOTH INDIVIDUAL AND INSTITUTIONAL INVESTORS 


AS THEY CHOOSE SECURITIES FOR THEIR INVESTMENT PORTFOLIOS; AND (3) 


FINANCIAL MANAGEMENT, OR “BUSINESS FINANCE,” WHICH INVO 


VES THE ACTUAL 


MANAGEMENT OF FIRMS. 


IN THE INSTITUTIONS AND CAPITAL MARKETS AREA, MANY FINANCE MAJORS GO 


rE 


TO WORK FOR FINANCIAL INSTITUTIONS, INCLUDING BANKS, INSURANCE 


COMPANIES, MUTUAL FUNDS, AND INVESTMENT BANKING FIRMS. FINANCE 


GRADUATES WHO GO INTO INVESTMENTS OFTEN WORK FOR A BROKERAGE HOUSE 


EITHER IN SALES OR AS A SECURITY ANALYST. OTHERS WORK FOR BANKS, 


MUTUAL FUNDS, OR INSURANCE COMPANIES IN THE MANAGEMENT OF THEIR 


INVESTMENT PORTFOLIOS; FOR FINANCIAL CONSULTING FIRMS WHICH ADVISE 


INDIVIDUAL INVESTORS OR PENSION FUNDS ON HOW TO INVEST THEIR FUNDS; O 


R 
FOR AN INVESTMENT BANKER WHOSE PRIMARY FUNCTION IS TO HE BUSINESSES 


eal 
a 


EW CAPITAL. THE JOB OPPORTUNITIES IN FINANCIAL MANAGEMENT RANGE 


N 
FROM MAKING DECISIONS REGARDING PLANT 


eal 


XPANSIONS TO CHOOSING WHAT TYPES 


r 


OF SECURITIES TO ISSUE TO FINANCE EXPANSION. FINANCIAL MANAGERS ALSO 


HAVE THE RESPONSIBILITY FOR DECIDING THE CREDIT TERMS UNDER WHICH 


r 


CUSTOMERS MAY BUY, HOW MUCH INVENTORY TH 


I 
eA 


FIRM SHOULD CARRY, HOW MUCH 


Q 
> 
n 
ja] 
Hy 
(e) 
AN 


‘P ON HAND, WHETHER TO ACQUIRE OTHER FIRMS, AND HOW MUCH OF 


r. 


THE FIRM’S EARNINGS TO PLOW BACK INTO THE BUSINESS VERSUS PAY OUT AS 


Gl 
EA 


ANSWER: HE THREE MAIN FORMS OF BUSINESS ORGANIZATION ARI 


(1) SOL! 


ROPRIETORSHIPS, (2) PARTNERSHIPS, AND (3) CORPORATIONS. IN ADDITION, 


r. 


GI 


HE LIMITED PARTNERSHIP, THE LIMITED LIABILITY PARTNERSHIP, THI 


GI 


T 
P. 
SEVERAL HYBRID FORMS ARE GAINING POPULARITY. THESE HYBRID FORMS AR 
T 
e 


ROFESSIONAL CORPORATION, AND THE S CORPORATION. 
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Cc. 2. WHAT ARE THEIR ADVANTAGES AND DISADVANTAGES? 


Gl 
U 


PROPRIETORSHIP HAS THR 


r 


iE IMPORTANT ADVANTAGES: (1) IT IS EASILY AND 


ANSWER: TH 
I 


NEXPENSIVELY FORMED, (2) IT IS SUBJECT TO FEW GOVERNMENT REGULATIONS, 


AND (3) THE BUSINESS PAYS NO CORPORATE INCOME TAXES. THE 


ROPRIETORSHIP ALSO HAS THREE IMPORTANT LIMITATIONS: (1) IT IS 


P 
DIFFICULT FOR A PROPRIETORSHIP TO OBTAIN LARGE SUMS OF CAPITAL; (2) THE 
P 


ROPRIETOR HAS UNLIMITED PERSONAL LIABILITY FOR THE BUSINESS’S DEBTS, 


AND (3) THE LIFE OF A BUSINESS ORGANIZED AS A PROPRIETORSHIP IS LIMIT! 


Gl 
Oo 


TO THE LIFE OF THE INDIVIDUAL WHO CREATED IT. 


r 


THE MAJOR ADVANTAGE OF A PARTNERSHIP IS ITS LOW COST AND EASE OF 


FORMATION. THE DISADVANTAGES ARE SIMILAR TO THOSE ASSOCIATED WITH 


PROPR 


H 


ETORSHIPS: (1) UNLIMITED LIABILITY, (2) AIIMITED LIFE OF THE 


ORGANIZATION, (3) DIFFICULTY OF TRANSFERRING OWNERSHIP, AND _ (4) 


I 
DIFFICULTY OF RAISING LARG 


Gl 


AMOUNTS OF CAPITAL. THE TAX TREATMENT OF A 


PARTNERSHIP IS SIMILAR TO THAT FOR PROPRIETORSHIPS, WHICH IS OFTEN AN 


ADVANTAGE. 

THE CORPORATE FORM OF BUSINESS HAS THREE MAJOR ADVANTAGES: (1) 
UNLIMITED LIFE, (2) EASY TRANSFERABILITY OF OWNERSHIP INTEREST, AND (3) 
LIMITE LIABILITY. WHILE THE CORPORATE FORM OFFERS SIGNIFICANT 


ADVANTAGES OVER PROPRIETORSHIPS AND PARTNERSHIPS, IT DOES HAVE TWO 


PRIMARY DISADVANTAGES: (1) CORPORATE EARNINGS MAY BE SUBJECT TO DOUBLE 


TAXATION AND (2) SETTING UP A CORPORATION AND FILING THE MANY REQUIRED 


STATE AND FEDERAL REPORTS IS MORE COMPLEX AND TIME-CONSUMING THAN FOR A 


PROPRIETORSHIP OR A PARTNERSHIP. 


IN A LIMITED PARTNERSHIP, THE LIMITED PARTNERS ARE LIABLE ONLY FOR 


r. 


THE AMOUNT OF THEIR INVESTMENT IN THE PARTNERSHIP; HOWEVER, THE LIMITED 


CI 


PARTNERS TYPICALLY HAVE NO CONTROL. THI 


zr 


LIMITED LIABILITY PARTNERSHIP 


r 


FORM OF ORGANIZATION COMBINES THE LIMITED LIABILITY ADVANTAGE OF A 


CORPORATION WITH THE TAX ADVANTAGES OF A PARTNERSHIP. PROFESSIONAL 


CORPORATIONS PROVIDE MOST OF THE BENEFITS OF INCORPORATION BUT DO NOT 


RELIEVE THE PARTICIPANTS OF PROFESSIONAL LIABILITY. S CORPORATIONS ARE 


SIMILAR IN MANY WAYS TO LIMITED LIABILITY PARTNI 


GI 


RSHIPS, BUT LLPs 


FREQUENTLY OFFER MORE FLEXIBILITY AND BENEFITS TO THEIR OWNERS. 
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D. WHAT IS THE PRIMARY GOAL OF THE CORPORATION? 


ANSWER: THE CORPORATION’S PRIMARY GOAL IS STOCKHOLDER WEALTH MAXIMIZATION, 


WHICH TRANSLATES TO MAXIMIZING THE PRICE OF THE FIRM’S COMMON STOCK. 


D. 1. DO FIRMS HAVE ANY RESPONSIBILITIES TO SOCIETY AT LARGE? 


ANSWER: FIRMS HAVE AN ETHICAL RESPONSIBILITY TO PROVIDE A SAFE WORKING 


r. 


ENVIRONMENT, TO AVOID POLLUTING THE AIR OR WATER, AND TO PRODUCE SAFE 


r 
zr 


PRODUCTS. HOWEVER, THE MOST SIGNIFICANT COST-INCREASING ACTIONS WILL 


HAVE TO BE PUT ON A MANDATORY RATHER THAN A VOLUNTARY BASIS TO ENSURE 


T. 


THAT TH 


T. 


BURD 


IN FALLS UNIFORMLY ON ALL BUSINESSES. 


D. 2. IS STOCK PRICE MAXIMIZATION GOOD OR BAD FOR SOCIETY? 


HE SAME ACTIONS THAT MAXIMIZE STOCK PRICES ALSO BENEFIT SOCIETY. 


TOCK PRICE MAXIMIZATION REQUIRES EFFICIENT, LOW-COST OPERATIONS THAT 


RODUCE HIGH-QUALITY GOODS AND SERVICES AT THE LOWEST POSSIBLE COST. 


r. 


ERVICES THAT CONSUMERS WANT AND NEED, SO THE PROFIT MOTIVE LEADS TO 


T 
S 
P 
STOCK PRICE MAXIMIZATION REQUIRES THE DEVELOPMENT OF PRODUCTS AND 
S 
N 


EW TECHNOLOGY, TO NEW PRODUCTS, AND TO NEW JOBS. ALSO, STOCK PRICE 


MAXIMIZATION NECESSITATES EFFICIENT AND COURTEOUS SERVICE, ADEQUATE 


STOCKS OF MERCHANDISE, AND WELL-LOCATED BUSINESS ESTABLISHMENTS- 


FACTORS THAT ARE ALL NECESSARY TO MAKE SALES, WHICH ARE NECESSARY FOR 
PROFITS. 


D. 3. SHOULD FIRMS BEHAVE ETHICALLY? 


ANSWER: YES. RESULTS OF A RECENT STUDY INDICAT 


Fl 


THAT THE EXECUTIVES OF MOST 


MAJOR FIRMS IN THE UNITED STATES BELIEVE THAT FIRMS DO TRY TO MAINTAIN 


HIGH ETHICAL STANDARDS IN ALL OF THEIR BUSINESS DEALINGS. FURTHERMORE 


MOST EXECUTIVES BELIEVE THAT THERE IS A POSITIVE CORRELATION BETWEEN 


ETHICS AND LONG-RUN PROFITABILITY. CONFLICTS OFTEN ARISE BETWEEN 


PROFITS AND ETHICS. COMPANIES MUST DEAL WITH THESE CONFLICTS ON A 


REGULAR BASIS, AND A FAILURE TO HANDLE THE SITUATION PROPERLY CAN LEAD 


r. 


TO HUGE PRODUCT LIABILITY SUITS AND EVEN TO BANKRUPTCY. THERE IS NO 
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ROOM FOR UNETHICAL BEHAVIOR IN THE BUSINESS WORLD. 


E. WHAT FACTORS AFFECT STOCK PRICES? 


ANSWER: THR 


r. 


(E FACTORS AFFECT STOCK PRICE: (1) AMOUNT OF CASH FLOWS EXPECTED BY 


r. 


SHAREHOLDERS; (2) TIMING OF THE CASH FLOW STREAM; AND (3) RISKINESS OF 


THE CASH FLOWS. 


F. WHAT DETERMINES CASH FLOWS? 


ANSWER: THR 


r. 


GI 
nN 


—E FACTORS DETERMINE CASH FLOWS: (1) CURRENT LEVEL AND GROWTH RAT 


OF SALES; (2) OPERATING EXPENSES; AND (3) CAPITAL EXPENSES. 


G. WHAT FACTORS AFFECT THE LEVEL AND RISK OF CASH FLOWS? 


ANSWER: FIRST, THERE ARE MANAGERIAL FACTORS, INCLUDING INVESTMENT, FINANCING, 


AND DIVIDEND POLICY DECISIONS. IN ADDITION, CASH FLOWS ARE AFFECTED BY 


THE EXTERNAL ENVIRONM 


lea 


NT. 


H. WHAT ARE THE MOST IMPORTANT FINANCIAL MANAGEMENT ISSUES OF THE NEW 
MILLENIUM? 


ANSWER: VALUATION HAS CONTINUED AS A FOCUS IN THE NEW MILLENIUM, BUT TH 


Gl 


ANALYSIS HAS EXPANDED TO INCLUDE (1) INFLATION AND ITS EFFECTS ON 


USINESS DECISIONS; (2) DEREGULATION OF FINANCIAL INSTITUTIONS AND TH 


GI 


ESULTING TREND TOWARD LARGE, BROADLY DIVERSIFIED FINANCIAL SERVICE 


Gl 


RS FOR 


NALYSIS AND THE ELECTRONIC TRANSFER OF INFORMATION; AND (4) THE 


B 
R 
COMPANIES; (3) THE DRAMATIC INCREASE IN BOTH THE USE OF COMPUT 
A 
BD 


NCREASED IMPORTANCE OF GLOBAL MARKETS AND BUSINESS OPERATIONS. THE 


TWO MOST IMPORTANT FUTURE TRENDS ARE LIKELY TO BE THE CONTINU 


Gl 
Oo 


GLOBALIZATION OF BUSINESS AND THE INCREASED USE OF INFORMATION 


r. 


TECHNOLOGY. 


I. WHAT IS AN AGENCY RELATIONSHIP? 
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ANSWER: AN AGENCY RELATIONSHIP EXISTS WHENEVER A “PRINCIPAL” ENGAGES AN “AGENT” 


AND GRANTS TH 


r. 


AGENT SOME DECISION-MAKING POWER. 


I. 1. WHAT AGENCY RELATIONSHIPS EXIST WITHIN A CORPORATION? 


ANSWER: WITHIN THE FINANCIAL MANAGEMENT CONTEXT, THE PRIMARY AGENCY 


r 


RELATIONSHIPS AR 


r 


THOSE (1) BETWEEN STOCKHOLDERS AND MANAGERS AND (2) 


BETWEEN DEBTHOLDERS AND STOCKHOLDERS. 


I. 2. WHAT MECHANISMS EXIST TO INFLUENCE MANAGERS TO ACT IN SHAREHOLDERS’ 
BEST INTERESTS? 


ANSWER: TO REDUCE AGENCY CONFLICTS, STOCKHOLDERS MUST INCUR AGENCY COSTS, WHICH 


r. 


INCLUDE ALL COSTS BORNE BY SHAREHOLDERS TO ENCOURAGE MANAGERS TO 


E 


MAXIMIZE THE FIRM’S STOCK PRICE RATHER THAN ACT IN THEIR OWN SELF- 


INTERESTS. THERE ARE THREE MAJOR CATEGORIES OF AGENCY COSTS: (1) 
EXPENDITURES TO MONITOR MANAGERIAL ACTIONS, SUCH AS AUDIT COSTS; (2) 
EXPENDITURES TO STRUCTURE THE ORGANIZATION IN A WAY THAT WILL LIMIT 


UNDESTRABLE MANAGERIAL BEHAVIOR, SUCH AS APPOINTING OUTSIDE INVESTORS 


TO THE BOARD OF DIRECTORS; AND (3) OPPORTUNITY COSTS WHICH ARE INCURRED 


WHEN SHAREHOLDER-IMPOSED RESTRICTIONS, SUCH AS REQUIREMENTS FOR 


Gl 


STOCKHOLDER VOTES ON CERTAIN ISSUES, LIMIT THE ABILITY OF MANAGERS TO 


TAKE TIMELY ACTIONS THAT WOULD ENHANCE SHAREHOLDER WEALTH. 


SOME SPECIFIC MECHANISMS WHICH ENCOURAG 


Gl 


MANAGERS TO ACT IN 


SHAREHOLDERS’ INTERESTS INCLUDE (1) PERFORMANCE-BASED INCENTIVE PLANS, 


(2) DIRECT INTERVENTION BY SHAREHOLDERS, (3) THE THREAT OF FIRING, AND 


(4) THE THREAT OF TAKEOVER. 


I. 3. SHOULD SHAREHOLDERS (THROUGH MANAGERS) TAKE ACTIONS THAT ARE 
DETRIMENTAL TO BONDHOLDERS? 


ANSWER: NO. SUCH BEHAVIOR IS UNETHICAL, AND THERE IS NO ROOM FOR UNETHICAL 


Gl 


HAVIOR IN THE BUSINESS WORLD. SECOND, IF SUCH ATTEMPTS ARE MADE, 


r. 


REDITORS WILL PROTECT THEMSELVES AGAINST STOCKHOLDERS BY PLACING 


STRICTIVE COVENANTS IN FUTURE DEBT AGREEMENTS. FINALLY, IF CREDITORS 


uv 7A QO Ww 
& 


r. 


r. 


ERCEIVE THAT A FIRM’S MANAGERS ARE TRYING TO TAKE ADVANTAGE OF THEM, 
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THEY WILL EITHER REFUSE TO DEAL FURTHER WITH THE FIRM OR ELSE WILL 
RISK OF 


E 


CHARGE A HIGHER THAN NORMAL INTEREST RATE TO COMPENSATE FOR THI 


POSSIBLE EXPLOITATION. THUS, FIRMS WHICH DEAL UNFAIRLY WITH CREDITORS 


BRITHER LOSE ACCESS TO THE DEBT MARKETS OR ARE SADDLED WITH HIGH 


INTEREST RATES AND RESTRICTIVE COVENANTS, ALL OF WHICH ARE DETRIMENTAL 


TO SHAREHOLDERS. 
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Chapter 2 


Financial Statements, Cash Flow, and Taxes 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


The annual report is a report issued annually by a corporation to its 
stockholders. It contains basic financial statements, as well as 
management’s opinion of the past year’s operations and the firm’s 
future prospects. A firm’s balance sheet is a statement of the firm’s 
financial position at a specific point in time. It specifically lists 
the firm’s assets on the left-hand side of the balance sheet, while the 
right-hand side shows its liabilities and equity, or the claims against 
these assets. An income statement is a statement summarizing the 
firm’s revenues and expenses over an accounting period. Net sales are 
shown at the top of each statement, after which various costs, 
including income taxes, are subtracted to obtain the net income 
available to common stockholders. The bottom of the statement reports 
earnings and dividends per share. 


Common Stockholders’ Equity (Net Worth) is the capital supplied by 
common stockholders--capital stock, paid-in capital, retained earnings, 
and, occasionally, certain reserves. Paid-in capital is the difference 
between the stock’s par value and what stockholders paid when they 
bought newly issued shares. Retained earnings is the portion of the 
firm’s earnings that have been saved rather than paid out as dividends. 


The statement of retained earnings shows how much of the firm’s 
earnings were retained in the business rather than paid out in 
dividends. Note that retained earnings represents a claim against 
assets, not assets per se. Firms retain earnings primarily to expand 
the business, not to accumulate cash in a bank account. The statement 
of cash flows reports the impact of a firm’s operating, investing, and 
financing activities on cash flows over an accounting period. 


Depreciation is a non-cash charge against tangible assets, such as 
buildings or machines. It is taken for the purpose of showing an 
asset’s estimated dollar cost of the capital equipment used up in the 
production process. Amortization is a non-cash charge against 
intangible assets, such as goodwill. EBITDA is earnings before 
interest, taxes, depreciation, and amortization. 


Operating current assets are the current assets used to support 
operations, such as cash, accounts receivable, and inventory. It does 
not include short-term investments. Operating current liabilities are 
the current liabilities that are a natural consequence of the firm’s 
operations, such as accounts payable and accruals. It does not include 
notes payable or any other short-term debt that charges interest. Net 
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operating working capital is operating current minus operating current 
liabilities. Operating capital is sum of net operating working capital 
and operating long-term assets, such as net plant and equipment. 
Operating capital also is equal to the net amount of capital raised 
from investors. This is the amount of interest-bearing debt plus 
preferred stock plus common equity minus short-term investments. 


£. Accounting profit is a firm’s net income as reported on its income 
statement. Net cash flow, as opposed to accounting net income, is the 
sum of net income plus non-cash adjustments. Operating cash is defined 
as the difference between sales revenues and cash operating expenses, 
after taxes on operating income. NOPAT, net operating profit after 
taxes, is the amount of profit a company would generate if it had no 
debt and no financial assets. Free cash flow is the cash flow actually 
available for distribution to investors after the company has made all 
investments in fixed assets and working capital necessary to sustain 
ongoing operations. 


g. Market value added is the difference between the market value of the 
firm (i.e., the sum of the market value of common equity, the market 
value of debt, and the market value of preferred stock) and the book 
value of the firm’s common equity, debt, and preferred stock. If the 
book values of debt and preferred stock are equal to their market 
values, then MVA is also equal to the difference between the market 
value of equity and the amount of equity capital that investors 
supplied. Economic value added represents the residual income that 
remains after the cost of all capital, including equity capital, has 
been deducted. 


h. A progressive tax means the higher one’s income, the larger the 
percentage paid in taxes. Taxable income is defined as gross income 
less a set of exemptions and deductions which are spelled out in the 
instructions to the tax forms individuals must file. 


1. Marginal tax rate is defined as the tax rate on the last unit of 
income. Average tax rate is calculated by taking the total amount of 
tax paid divided by taxable income. 


j. Bracket creep is a situation that occurs when progressive tax rates 
combine with inflation to cause a greater portion of each taxpayer’s 
real income to be paid as taxes. 


k. Capital gain (loss) is the profit (loss) from the sale of a capital 
asset for more (less) than its purchase price. 


1. Ordinary corporate operating losses can be carried backward for 2 years 
or forward for 20 years to offset taxable income in a given year. 


m. Improper accumulation is the retention of earnings by a business for 


the purpose of enabling stockholders to avoid personal income taxes on 
dividends. 
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n. An S corporation is a small corporation which, under Subchapter S of 
the Internal Revenue Code, elects to be taxed as a proprietorship or a 
partnership yet retains limited liability and other benefits of the 
corporate form of organization. 


The four financial statements contained in most annual reports are the 
balance sheet, income statement, statement of retained earnings, and 
statement of cash flows. 


No, because the $20 million of retained earnings would probably not be 
held as cash. The retained earnings figure represents the reinvestment of 
earnings by the firm. Consequently, the $20 million would be an 
investment in all of the firm’s assets. 


The balance sheet shows the firm’s financial position on a specific date, 
for example, December 31, 2001. It shows each account balance at that 
particular point in time. For example, the cash account shown on the 
balance sheet would represent the cash the firm has on hand and in the 
bank on December 31, 2001. The income statement, on the other hand, 
reports on the firm’s operations over a period of time, for example, over 
the last 12 months. It reports revenues and expenses that the firm has 
incurred over that particular time period. For example, the sales figures 
reported on the income statement for the period ending December 31, 2001, 
would represent the firm’s sales over the period from January 1, 2001, 
through December 31, 2001, not just sales for December 31, 2001. 


The emphasis in accounting is on the determination of accounting income, 
or net income, while the emphasis in finance is on net cash flow. Net 
cash flow is the actual net cash that a firm generates during some 
specified period. The value of an asset (or firm) is determined by the 
cash flows generated. Cash is necessary to purchase assets to continue 
operations and to pay dividends. Thus, financial managers should strive 
to maximize cash flows available to investors over the long run. 

Although companies with relatively high accounting profits generally 
have a relatively high cash flow, the relationship is not precise. A 
business’s net cash flow generally differs from net income because some of 
the expenses and revenues listed on the income statement are not paid out 
or received in cash during the year. The relationship between net cash 
flow and net income can be expressed as: 


Net cash flow = Net income + Non-cash charges - Non-cash revenues. 


The primary example of non-cash charges is depreciation. This item 
reduces net income but is not paid out in cash, so we add it back to net 
income when calculating net cash flow. Likewise, some revenues may not be 
collected in cash during the year, and these items must be subtracted from 
net income when calculating net cash flow. Typically, though, deprecia- 
tion represents the largest non-cash item, and other items generally net 
to zero. Therefore, unless otherwise indicated, we will assume that non- 
cash items other than depreciation sum to zero. Given this assumption, 
net cash flow is equal to net income plus depreciation. 
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2-6 Operating cash flow arises from normal, ongoing operations, whereas net 
cash flow reflects both operating and financing decisions. Thus, 
operating cash flow is defined as the difference between sales revenues 
and operating expenses paid, after taxes on operating income. Operating 
cash flow can be calculated as follows: 


Operating cash flow = Operating income (1 - T) + Depreciation. 
Note that net cash flow also can be calculated as follows: 
Net cash flow = Operating cash flow - (Interest charges) (1 - T). 


2-7 Accountants translate physical quantities into numbers when they construct 
the financial statements. The numbers shown on balance sheets generally 
represent historical costs. When examining a set of financial statements, 
one should keep in mind the physical reality that lies behind the numbers, 
and the fact that the translation from physical assets to numbers is far 
from precise. 


2-8 Investors (both debt and equity investors) use financial statements to 
make intelligent decisions about what firms to invest in, managers need 
financial statements to operate their businesses, and taxing authorities 
need them to assess taxes. 


2-9 Operating capital is the amount of interest bearing debt, preferred stock, 
and common equity used to acquire the company’s net operating assets. 
Without this capital a firm cannot exist, as there is no source of funds 
with which to finance operations. 


2-10 NOPAT is the amount of net income a company would generate if it had no 
debt and held no financial assets. NOPAT is a better measure of the 
performance of a company’s operations because debt lowers income. In 
order to get a true reflection of a company’s operating performance, one 
would want to take out debt to get a clearer picture of the situation. 


2-11 Free cash flow is the cash flow actually available for distribution to 
investors after the company has made all the investments in fixed assets 
and working capital necessary to sustain ongoing operations. It is the 
most important measure of cash flows because it shows the exact amount 
available to all investors. 


2-12 There are two principal ways that the tax code discourages corporations 
from paying high dividends to their shareholders. First, since 
corporations pay dividends out of earnings that have already been taxed, 
there is double taxation of corporate income--income is first taxed at the 
corporate rate, and when what is left is paid out as dividends, it is 
taxed again at the personal rate. Second, since capital gains are taxed 
only when they are received, the tax laws favor retention of earnings for 
an investor who doesn’t need current income. In addition, capital gains 
are taxed at a maximum rate of 28 percent, so for taxpayers in the high 
tax brackets the tax law again favors retention of earnings. 
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Double taxation refers to the fact that corporate income is subject to an 
income tax, and then stockholders are subject to a further personal tax on 
dividends received. 


If the business were organized as a partnership or a proprietorship, its 
income could be taken out by the owners without being subject to double 
taxation. Also, if you expected to have losses for a few years while the 
company was getting started, if you were not incorporated, and if you had 
outside income, the business losses could be used to offset your other 
income and reduce your total tax bill. These factors would lead you to 
not incorporate the business. An alternative would be to organize as an S$ 
Corporation, if requirements are met. 


Because interest paid is tax deductible but dividend payments are not, the 
after-tax cost of debt is lower than the after-tax cost of equity. This 
encourages the use of debt rather than equity. This point is discussed in 
detail in Chapters 10 and 15. 


The appropriate tax rate depends on the owner’s situation. If the owner 
has substantial other income, then th major concern would be the 
business’s marginal contribution to taxes, so the marginal tax rate would 
be more relevant. Conversely, if there were no outside income, the 
average tax rate would be more relevant. 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


2-1 NI = $3,000,000; EBIT = $6,000,000; T = 40%; I = ? 
Need to set up an income statement and work from the bottom up. 


EBIT $6,000,000 

Interest _1,000,000 -! $3,000,000 $3,000,000 
EBT $5,000,000 = ee a 
Taxes (403) 2,000,000 ° 

NI $3,000,000 


Interest = EBIT - EBT = $6,000,000 - $5,000,000 = $1,000,000. 


2-2 NI = $3,100,000; DEP = $500,000 
NCF = NI + DEP = $3,100,000 + $500,000 = $3,600,000. 


2-3 Corporate yield = 9 
AT yield = 9%(1 - T 
= 93(0.64) 


2-4 Married Taxable Income = $97,000. Federal taxes = ? 
Taxes = $6,577.5 + ($97,000 - $43,850)0.28 
= $6,577.5 + ($53,150)0.28 
S20 459.5% 


ae 


2-5 Corporate bond yields 8%. Municipal bond yields 6 


Equivalent pretax yield Yield on muni 
on taxable bond ad - 7) 


6 
(L — T) 

0.08 — 0.08T = 0.06 
— 0.08T = —-0.02 


ole 


8 


ole 
| 


PS 259% 
2-6 Income $365,000 
Less Interest deduction (50,000) 
Plus: Dividends received? 4,500 
Taxable income $319,500 
°For a corporation, 70% of dividends received ar xcluded from taxes; 


therefore, taxable dividends are calculated as $15,000(1 - 0.70) = $4,500. 


Tax = $22,250 + ($319,500 - $100,000) (0.39) = $22,250 + $85,605 = $107,855. 
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After-tax income: 


Taxable income $319,500 
Taxes (107,855) 
Plus Non-taxable dividends received? 10,500 
Net income $222,145 


’Non-taxable dividends are calculated as $15,000 x 0.7 = $10,500. 


The company’s marginal tax rate is 39 percent. The company’s average tax 
rate is $107,855/$319,500 = 33.76%. 


2-7 a. Tax = $3,400,000 + ($10,500,000 - $10,000,000) (0.35) = $3,575,000. 
b. Tax = $1,000,000(0.35) = $350,000. 
c. Tax = ($1,000,000)0.30(0.35) = $105,000. 


2-8 A-T yield on FLA bond = 5%. 
A-T yield on AT&T bond = 7.5% - Taxes = 7.5% - 7.5%(0.35) = 4.875%. 


$750 interest. 


Check: Invest $10,000 @ 7.5% = 
= $750(1 - T) = $750(0.65) = $487.50. 


Pay 35% tax, so A-T income 


A-T rate of return = $487.50/$10,000 = 4.875%. 


A-T yield on AT&T preferred stock: 


A-T yield = 6% - Taxes = 6% - 0.3(6%) (0.35) = 6% - 0.63% = 5.37%. 
Therefore, invest in AT&T preferred stock. We could make this a harder 


problem by asking for the tax rate that would cause the company to prefer 
the Florida bond or the AT&T bond. 


2-9 Compare the after-tax returns of the two investments: 
Corporate bond = 0.09(1 - 0.36) = 0.0576 = 5.76%. 
Municipal bond = 0.07 = 7%; therefore, choose the municipal bond over the 


corporate bond. 


2-10 EBIT = $750,000; DEP = $200,000; 100% Equity; T = 40% 
NI = ?; NCE = ?7 OCF = -? 
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First, 
EBIT $750,000 
Interest 0 
EBT $750,000 
Taxes (40%) 300,000 
NI $450,000 
NCF = NI + DEP = $450,000 + $200,000 = 
OCF = EBIT(1 - T) + DEP = $750,000(0.6) 


Note that NCF 


$650,000. 


+ $200,000 


determine net income by setting up an income statement: 


$650,000. 


OCF because the firm is 100% equity financed. 


2-11 Statements b, c, and d will all decrease the amount of cash on a company’s 
balance sheet, while statement a will increase cash through the sale of 
common stock. This is a source of cash through financing activities. 

2-12 a. Becaus we’r interested in net cash flow available to common 

stockholders, w xclude common dividends paid. 
CFo1 = NI available to common stockholders + Depreciation 
= $364 + $220 = $584. 
The net cash flow number is larger than net income by the current 
year’s depreciation expense, which is a noncash charge. 
b. Balance of RE, December 31, 2000 $1,302 
Add: NI, 2001 364 
Less: Div. paid to common stockholders (146) 
Balance of RE, December 31, 2001 $1,520 
c. $1,520 million. 
d. Cash + equivalents = $15 million. 
e. Total current liabilities = $620 million. 
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Income Statement 


Sales revenues $12,000,000 
Costs except 
depreciation 9,000,000 
Depreciation 1,500,000 
EBT $ 1,500,000 
Taxes (40%) 600,000 
Net income S) 900,000 
Add back depreciation 1,500,000 
Net cash flow S 2,400,000 
If depreciation doubled, taxable income would fall to zero and taxes 
would be zero. Thus, net income would decrease to zero, but net cash 


flow would rise to $3,000,000. Menendez would save $600,000 in taxes, 
thus increasing its cash flow: 


ACF = T(ADepreciation) = 0.4($1,500,000) = $600,000. 


If depreciation were halved, taxable income would rise to $2,250,000 
and taxes to $900,000. Therefore, net income would rise to $1,350,000, 
but net cash flow would fall to $2,100,000. 


You should prefer to have higher depreciation charges and higher cash 
flows. Net cash flows are the funds that are available to the owners 
to withdraw from the firm and, therefore, cash flows should be more 
important to them than net income. 


In the situation where depreciation doubled, net income fell by 100 
percent. Since many of the measures banks and investors use to 
appraise a firm’s performance depend on net income, a decline in net 
income could certainly hurt both the firm’s stock price and its ability 
to borrow. For example, earnings per share is a common number looked 
at by banks and investors, and it would have declined by 100 percent, 
even though the firm’s ability to pay dividends and to repay loans 
would have improved. 
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2-14 This involves setting up the income statement and working from the bottom 


up. 
Sales Revenues* $2,500,000 
Cost of Goods Sold (60%) 1,500,000 2,500,000 H 0.6 
Depreciation 500,000 (Given) 

Total Operating Costs $2,000,000 
EBIT S) 500,000 EBIT EBT + Interest 
Interest 100,000 (Given) 
EBT $ 400,000 EBT = een eeDD. =. Sek000 
Taxes (40%) 160,000 (1 — T) 0.6 
NI S 240,000 (Given) 
ba Sales Revenues - COGS - Deprec. = EBIT 

Sales Revenues - 0.6(Revenues) - $500,000 = $500,000 


0.4 Revenues $1,000,000 
Revenues = $2,500,000. 


2-15 a. NOPAT 


EBIT(1 - Tax rate) 
= $150,000,000(0.6) 
= $90,000,000. 


b. NOWCoo = Operating CA - operating CL 
= $360,000,000 - ($90,000,000 + $60,000,000) 
= $210,000,000. 


NOWCo1 


$372,000,000 - $180,000,000 = $192,000,000. 


Net plant 4 Net operating 
and equipment working capital 
= $250,000,000 + $210,000,000 
= $460,000,000. 


c. Operating capitaloo 


Operating capitaloi: = $300,000,000 + $192,000,000 
= $492,000,000. 


d. FCF = NOPAT - Net investment in operating capital 
$90,000,000 - ($492,000,000 - $460,000,000) 
$58,000,000. 


The large increase in dividends for 2001 can most likely be attributed 
to a large increase in free cash flow from 2000 to 2001, since FCF 
represents the amount of cash available to be paid out to stockholders 
after the company has made all investments in fixed assets and working 
capital necessary to sustain the business. 
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2-16 Prior Years 1999 2000 

Profit earned $150,000 $150,000 
Carry-back credit 150,000 150,000 
Adjusted profit S 0 S 0) 
Tax previously 

paid (40%) 60,000 60,000 
Tax refund: Taxes 

previously paid S 60,000 $ 60,000 
Total check from U.S. Treasury = $60,000 + $60,000 = $120,000. 

Future Years 2002 2003 2004 2005 2006 
Estimated 

profit $150,000 $150,000 $150,000 $150,000 $150,000 
Carry-forward 

credit 150,000 150,000 50,000 @ 0 
Adjusted 

profit S$ 0 S 0 $100,000 $150,000 $150,000 
Tax (at 40%) @ S$ @ S 40,000 S_ 60,000 S 60,000 

2-17 2002 tax = $0, since the firm had a loss. The $95,000,000 loss will be 

used to offset future income. 
2003 tax = $0; $70,000,000 income offset by $70,000,000 of 2002 loss. 
2004 taxable income is reduced by remaining $25,000,000 of 2002 loss, so 
2004 taxable income = $55,000,000 - $25,000,000 = $30,000,000, and 2004 
tax = (0.40) ($30,000,000) = $12,000,000. 
2005 tax = $80,000,000 x 0.4 = $32,000,000. 
2006 tax = $0; $110,000,000 of loss can be carried back to offset income 


from 2004 and 2005, 
get a refund of $12,000,000 + $32,000,000 
those years. 
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reducing taxes in those years to SO. 


The firm will 
$44,000,000 for taxes paid in 


The remaining $40,000,000 loss can be carried forward. 
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2-18 2002 2003 2004 
Taxes as a corporation: 
Income before salary & taxes $70,000 $95,000 $110,000 
Less salary (52,000) (52,000) (52,000) 
Taxable income, corporate $18,000 $43,000 S 58,000 
Total corporate tax S 2,700 S 6,450 S 9,500 
Salary $52,000 $52,000 S$ 52,000 
Less exemptions & deductions (19,800) (19,800) (19,800) 
Taxable personal income $32,200 $32,200 $32,200 
Total personal tax S 4,830 S 4,830 S 4,830 
Combined corp. & personal tax $_7,530 $11,280 $14, 330 
Taxes as a proprietorship: 
Total income $70,000.0 $95,000.0 $110,000.0 
Less exemptions & deductions (19,800.00) (19,800.00) (19,800.0) 
Taxable personal income $50,200.0 $75,200.0 S$ 90,200.0 
Total proprietorship tax S78 35505° S155355.5. ~$.79)-55525 
Advantage to corporation S 825.65" (SA, OF 5.45 5g 225555 


On the basis of these figures, 


Visscher should incorporate, 


Since her 


expected tax liability is less each year as a corporation and since she 
plans to retain all income in excess of her salary in the business. 
However, if Visscher planned to withdraw earnings in the future, she 
would have to consider the effects of double taxation on dividends she 
would receive when she withdrew earnings. Of course, Visscher could 
avoid double taxation simply by raising her salary. 


Note: Problem 2-21 in the Spreadsheet Problems section deals with 
Visscher paying dividends, using a spreadsheet model. The model is on 
the website, and a printed copy of the solution is shown in this 
manual. 
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2-19 a. Calculation of gross income: 


1998 

Salary S 82,000 
Dividend Income 12,000 
Interest Income (corp. bonds only) 5,000 
ST capital gains 1,000 
Gross Income 

(excluding LT capital gains) $100,000 
LT capital gains** $ 13,000 
**Applicable tax rate = 20%. 

Calculation of taxable income: 

Gross income $100,000 
Exemption (2,800) 
Deductions (4,900) 
Taxable income 

(excluding LT capital gains) S$ 92,300 
Personal tax S$ 22,682 


Tax = $14,3818.50 + ($92,300 - $63,550) (0.31) + $13,000(0.20) 
$14,138.50 + $8,912.50 + $2,600 = $25,894.00. 


b. Marginal tax rate = 31%. 


Average tax rate = $25,894.00/$105,300* = 24.6%. One could argue that 
the average rate is really lower, because the base should consider the 
deductions and exemptions. 


*Includes $13,000 long-term capital gain; ($92,300 + $13,000 = 
$105,300). 


c. After-tax returns: 


Disney = (0.08) ($5,000) - (0.31) ($5,000) (0.08) = $276. 
FLA = (0.06) ($5,000) - 0 = $300. 


Viewed another way, the Disney bonds provide an after-tax yield of 


So (les DB) = -8s(h = O232) S 85(0..69) S592 5% 


The Florida bonds provide an after-tax yield of 6 percent; hence they 
are better for her. 


d. 6% = 8%(1 - T). Now solve for T: 
6 = 8 - 8T 
8T = 2 
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At a tax rate less than 25%, 


Mary would be better off holding 8% 
taxable bonds, 


but at a tax rate over 25%, she would be better off 
holding tax-exempt municipal bonds. Given our progressive tax rate 
system, it makes sense for wealthy people to hold tax-exempt bonds, but 
not for those with lower incomes and consequently lower tax rates. 
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SOLUTION TO SPREADSHEET PROBLEMS 


The detailed solution for the spreadsheet problem is available both on the 
instructor’s resource CD-ROM (in the file Solution for Ch 02-20 Build a 
Model.xls) and on the instructor’s side of the Harcourt College 
Publishers’ web site, http://www.harcourtcollege.com/finance/theoryl0e. 


a. An increase in the dividend payout ratio (DPR) would subject some 
income to double taxation if Visscher incorporates. Notice that in 
2002 and 2004 incorporation is a slight disadvantage. 


Tax liability with 50 percent dividend payout ratio: 


Taxes aS a corporation: 2002 2003 2004 
Income before salary & taxes $70,000 $95,000 $110,000 
Less salary (52,000) (52,000) (52,000) 
Taxable income, corporate $18,000 $43,000 S 58,000 
Total corporate tax $ 2,700 S_ 6,450 S$ 9,500 
Salary $52,000 $52,000 S 52,000 
Less exemptions & deductions (19,800) (19,800) (19,800) 
Plus taxable div. received 7,650 18,275 24,250 
Taxable personal income $39,850 $50,475 S 56,450 
Total personal tax 5,978 8,433 10,106 
Combined corp. & personal tax S$ 8,678 $14,883 S$ 19, 606 


Taxes aS a proprietorship: 


Total income $70,000 $95,000 $110,000 
Less exemptions & deductions (19,800) (19,800) (19,800) 
Taxable personal income $50,200 $75,200 S 90,200 
Total proprietorship tax S$ 8,356 $15,356 $19,556 
Advantage to corporation S$ (322) 473 S (50) 


At a 100 percent DPR, all of the after-corporate tax earnings are 
subject to personal taxes. In this situation, incorporating would be a 
disadvantage in all three years. 
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Tax liability with 100 percent dividend payout ratio: 


Taxes aS a corporation: 2002 2003 2004 
Income before salary & taxes $70,000 $95,000 $110,000 
Less salary (52,000) (52,000) (52,000) 
Taxable income, corporate $18,000 $43,000 S 58,000 
Total corporate tax 2,100 6,450 9,900 
Salary $52,000 $52,000 S$ 52,000 
Less exemptions & deductions (19,600) (19,600) (19,600) 
Plus taxable div. received 15,300 36,550 48,500 
Taxable personal income $47,500 $68,750 S 80,700 
Total personal tax 7,600 137550 16,896 
Combined corp. & personal tax $10, 300 $20,000 S 26,396 

Taxes aS a proprietorship: 

Total income $70,000 $95,000 $110,000 
Less exemptions & deductions (19,800) (19,800) (19,800) 
Taxable personal income $50,200 $75,200 S 90,200 
Total proprietorship tax S_ 8,356 $15,356 $19,556 
Advantage to corporation (S 1,944) ($ 4,644) ($6,840) 


The dividend policy decision would affect Visscher’s decision as to 
whether to incorporate or not. Note also that if Visscher needs the 
extra money, she should increase her salary, thus avoiding double 
taxation of dividends. For example, Visscher’s 2002 total tax as a 
corporation with a salary of $52,000 and $7,650 in dividends = $8,678. 
However, Visscher’s 2002 total tax as a corporation with salary of 
$59,650 and no dividends = $7,530. 


b. If business income doubles, and Visscher pays no dividends and 
incorporates, her taxable corporate income increases as well as her 
corporate tax; however, her personal tax liability would remain the 
If Visscher operates as a proprietorship and business income 

her taxable personal income would increase, thus, increasing 
her proprietorship tax. Thus, it would be to Visscher’s advantage to 
incorporate. However, if Visscher paid dividends of more than 36 
percent, it would no longer be an advantage to incorporate for any 
year. 


same. 
doubles, 
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Tax liability if business income increases by 100 percent (no 

dividends): 

Taxes aS a corporation: 2002 2003 2004 
Income before salary & taxes $140,000 $190,000 $220,000 
Less salary (52,000) (52,000) (52,000) 
Taxable income, corporate S 88,000 $138,000 $168,000 
Total corporate tax 18,170 37,070 48,770 
Salary S$ 52,000 S$ 52,000 $ 52,000 
Less exemptions & deductions (19,800) (19,800) (19,800) 
Plus taxable div. received 0 0 0 
Taxable personal income S$ 323.200 S 32,200 S 32,200 
Total personal tax 4,830 4,830 4,830 
Combined corp. & personal tax S$ 23,000 S$ 41,900 S_ 53,600 

Taxes aS a proprietorship: 

Total income $140,000 $190,000 $220,000 
Less exemptions & deductions (19,800) (19,800) (19,800) 
Taxable personal income $120,200 $170,200 $200,200 
Total proprietorship tax S_ 28,383 S$ 44,321 $55,121 
Advantage to corporation S 5,383 $ 2,421 S.-.15.521 
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CYBERPROBLEM 


2-22 The detailed solution for the cyberproblem is available on the 
instructor’s side of the Harcourt College Publishers’ web sit 
http://www. harcourtcollege.com/finance/theoryl0e. 
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MINI CASE 


DONNA JAMISON, A 1997 GRADUATE OF THE UNIVERSITY OF TENNESSEE WITH FOUR YEARS OF 
BANKING EXPERIENCE, WAS RECENTLY BROUGHT IN AS ASSISTANT TO THE CHAIRMAN OF THE 
BOARD OF COMPUTRON INDUSTRIES, A MANUFACTURER OF ELECTRONIC CALCULATORS . 

THE COMPANY DOUBLED ITS PLANT CAPACITY, OPENED NEW SALES OFFICES OUTSIDE ITS 
HOME TERRITORY, AND LAUNCHED AN EXPENSIVE ADVERTISING CAMPAIGN. COMPUTRON’ S 
RESULTS WERE NOT SATISFACTORY, TO PUT IT MILDLY. ITS BOARD OF DIRECTORS, WHICH 
CONSISTED OF ITS PRESIDENT AND VICE-PRESIDENT PLUS ITS MAJOR STOCKHOLDERS (WHO 
WERE ALL LOCAL BUSINESS PEOPLE), WAS MOST UPSET WHEN DIRECTORS LEARNED HOW THE 
EXPANSION WAS GOING. SUPPLIERS WERE BEING PAID LATE AND WERE UNHAPPY, AND THE 
BANK WAS COMPLAINING ABOUT THE DETERIORATING SITUATION AND THREATENING TO CUT OFF 
CREDIT. AS A RESULT, AL WATKINS, COMPUTRON’S PRESIDENT, WAS INFORMED THAT 
CHANGES WOULD HAVE TO BE MADE, AND QUICKLY, OR HE WOULD BE FIRED. ALSO, AT THE 
BOARD’S INSISTENCE DONNA JAMISON WAS BROUGHT IN AND GIVEN THE JOB OF ASSISTANT TO 
FRED CAMPO, A RETIRED BANKER WHO WAS COMPUTRON’S CHAIRMAN AND LARGEST 
STOCKHOLDER. CAMPO AGREED TO GIVE UP A FEW OF HIS GOLFING DAYS AND TO HELP NURSE 
THE COMPANY BACK TO HEALTH, WITH JAMISON’S HELP. 

JAMISON BEGAN BY GATHERING FINANCIAL STATEMENTS AND OTHER DATA. ASSUME THAT 
YOU ARE JAMISON’S ASSISTANT, AND YOU MUST HELP HER ANSWER THE FOLLOWING QUESTIONS 
FOR CAMPO. (NOTE: WE WILL CONTINUE WITH THIS CASE IN CHAPTER 3, AND YOU WILL 
FEEL MORE COMFORTABLE WITH THE ANALYSIS THERE, BUT ANSWERING THESE QUESTIONS WILL 
HELP PREPARE YOU FOR CHAPTER 3. PROVIDE CLEAR EXPLANATIONS, NOT JUST YES OR NO 
ANSWERS ! ) 
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(100,000 SHARES) 
KARNINGS 

, EQUITY 
TOTAL LIABI 


EQUITY 


2001 


$ 71,282 
0 

632,160 
1,287,360 
$1,926,802 


1,202,950 
263,160 
$939,790 
$2,866,592 


S$ 524,160 
720,000 
489,600 

$1,733,760 

1,000,000 
460,000 
(327,168) 

$ 132,832 

$2,866,592 


INCOME STATEMENTS 
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STATEMENT OF RETAINED EARNINGS, 2001 


2001 
$5,834,400 
5,728,000 
680,000 
116,960 
$6,524,960 
(S 690,560) 
176,000 
(S 866,560) 
(346,624) 
($519, 936) 


($5.199) 
$0.110 
$1.328 
$2.25 

100,000 
40.00% 

$40,000 

0 
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BALANCE SHEETS 


2000 


$ 9,000 
48,600 
351,200 
715,200 
$1,124,000 


491,000 
146,200 
S$ 344,800 
$1,468, 800 


S 145,600 
200,000 
136,000 

S 481,600 
323,432 
460,000 
203,768 

$663,768 

$1,468,800 


2000 
$3,432,000 
2,864,000 
340,000 
18,900 
$3,222,900 
$ 209,100 
62,500 
S$ 146,600 
58,640 


$ 87,960 


$0.880 
$0.220 
$6.638 

$8.50 
100,000 
40.00% 
$40,000 
0 


BALANCE OF RETAINED EARNINGS, 12/31/00 $203,768 
ADD: NET INCOME, 2001 (519, 936) 
ESS: DIVIDENDS PAID (11,000) 
BALANCE OF RETAINED EARNINGS, 12/31/00 ($327,168) 


STATEMENT OF CASH FLOWS, 2001 


OPERATING ACTIVITIES 


NET INCOME ($ 519,936) 
ADJUSTMENTS: 
NON-CASH ADJUSTMENTS: 
DEPRECIATION 116,960 
CHANGES IN WORKING CAPITAL: 
CHANGE IN ACCOUNTS RECEIVABLE: (280,960) 
CHANGE IN INVENTORIES (572,160) 
CHANGE IN ACCOUNTS PAYABLE 378,560 
CHANGE IN ACCRUALS 353,600 
NET CASH PROVIDED BY OPERATING ACTIVITIES (S$ 523,936) 
LONG-TERM INVESTING ACTIVITIES 
CASH USED TO ACQUIRE FIXED ASSETS (S$ 711,950) 
FINANCING ACTIVITIES 
CHANGE IN SHORT-TERM INVESTMENTS $ 48,600 
CHANGE IN NOTES PAYABLE 520,000 
CHANGE IN LONG-TERM DEBT 676,568 
PAYMENT OF CASH DIVIDENDS (11,000) 
NET CASH PROVIDED BY FINANCING ACTIVITIES $1,234,168 
SUM: NET CHANGE IN CASH (S 1,718) 
PLUS: CASH AT BEGINNING OF YEAR 9,000 
CASH AT END OF YEAR S$ 71,282 
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A. WHAT EFFECT DID THE EXPANSION HAVE ON SALES, NET OPERATING PROFIT AFTER 
TAXES (NOPAT), NET OPERATING WORKING CAPITAL (NOWC) , OPERATING CAPITAL, 
AND NET INCOME? 


ANSWER: SALES INCREASED BY $2,402,400. 


NOPAT 01 = EBIT (1 - TAX RATE) 
= (-$690,560) (0.6) = -$414, 336. 
NOPAT 00 = $209,100(0.6) = $125,460. 
- ACCOUNTS ACCOUNTS 
NOWC 01 = (cass + RECEIVABLE + INVENTORIES | - Gee + ACCRUALS] 


= ($7,282 + $632,160 + $1,287,360) - ($524,160 + $489,600) 
$913,042. 


NOWC oo = $9,000 + $351,200 + $715,200) - ($145,600 + $136,000) 
= $793,800. 


OC 01 = NET OPERATING WORKING CAPITAL + NET PLANT AND EQUIPMENT 
$913,042 + $939,790 = $1,852,832. 


OC 00 = $793,800 + $344,800 = $1,138,600. 


NI 01 — NI 97 = (-$519,936) - $87,960 = -$607,896. 


NOPAT DECREASED BY $539,796. 


r. 


NET OPERATING WORKING CAPITAL INCREASED BY $119,242. 


CAPITAL INCREASED SUBSTANTIALLY FROM 2000 TO 2001. 


THERE WAS A HUGE DROP IN NET INCOM 


GI 


IN 2001. 


B. WHAT EFFECT DID THE EXPANSION HAVE ON NET CASH FLOW, OPERATING CASH 
FLOW, AND FREE CASH FLOW? 


ANSWER: NCFo1 NI + Di 


ea 
ine) 
ll 


($519,936) + $116,960 = ($402,976). 


NCFo1 $87,960 + $18,900 = $106,860. 
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OCFo1 = EBIT(1 - T) + Dl 


A 
ine) 
ll 


(-$690,560) (0.6) + $116,960 
($297,376). 


OCFoo = ($209,100) (0.6) + $18,900 = $144,360. 


FCFo1 = NOPAT - NET INVESTMENT IN OPERATING CAPITAL 
= (-$414,336) - ($1,852,832 - $1,138,600) 
= (-$414,336) - $714,232 = -$1,128,568. 


r. 


BOTH NCF AND OCF ARE NEGATIVE IN 2001, BUT THEY WERE POSITIVE IN 2000. 


FREE CASH FLOW WAS -$1,128,568 IN 2001. 


c. JAMISON ALSO HAS ASKED YOU TO ESTIMATE COMPUTRON’S EVA. SHE ESTIMATES 
THAT THE AFTER-TAX COST OF CAPITAL WAS 11% IN 2000 AND 13% IN 2001. 


ANSWER: EVAo. = EBIT(1 - T) - AFTER-TAX COST OF CAPITAL 
= (-$690,560) (0.6) - ($1,852,832) (0.13) 
= (-$655,204). 
EVAoo = EBIT(1 - T) - AFTER-TAX COST OF CAPITAL 
= ($209,100) (0.6) - ($1,138,600) (0.11) 
= $214. 


IN 2000, EVA WAS SLIGHTLY POSITIVE; HOWEVER IN 2001 EVA WAS 


SIGNIFICANTLY NEGATIVE. 


D. LOOKING AT COMPUTRON’S STOCK PRICE TODAY, WOULD YOU CONCLUDE THAT THE 


EXPANSION INCREASED OR DECREASED MVA? 


ANSWER: DURING THE LAST YEAR, STOCK PRICE HAS DECREASED BY OVER 73 PERCENT, 


Tr. 


THUS ONE WOULD CONCLUDE THAT THE EXPANSION HAS DECREASED MVA. 


E. COMPUTRON PURCHASES MATERIALS ON 30-DAY TERMS, MEANING THAT IT IS 
SUPPOSED TO PAY FOR PURCHASES WITHIN 30 DAYS OF RECEIPT. JUDGING FROM 


ITS 2001 BALANCE SHEET, DO YOU THINK COMPUTRON PAYS SUPPLIERS ON TIME? 
EXPLAIN. IF NOT, WHAT PROBLEMS MIGHT THIS LEAD TO? 
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ANSWER: 


GI 


COMPUTRON PROBABLY DOES NOT PAY ITS SUPPLIERS ON TIM 


Ed 


JUDGING FROM TH 


FACT THAT ITS ACCOUNTS PAYABLES BALANCE INCREASED BY 260 PERCENT FROM 


THE PAST YEAR, WHILE SALES INCREASE 


BY ONLY 70 PERCENT. COMPANY 


D 
RECORDS WOULD SHOW IF THEY PAID SUPPLIERS ON TIME. 


BY NOT PAYING SUPPLIERS ON TIME, COMPUTRON IS STRAINING ITS 


7 


wy 


ELATIONSHIP WITH THEM. IF COMPUTRON CONTINUES TO BE LATE, EVENTUALLY 


n 


UPPLIERS WILL CUT THE COMPANY OFF AND PUT IT INTO BANKRUPTCY. 


COMPUTRON SPENDS MONEY FOR LABOR, MATERIALS, AND FIXED ASSETS 
(DEPRECIATION) TO MAKE PRODUCTS, AND STILL MORE MONEY TO SELL THOSE 
PRODUCTS. THEN, IT MAKES SALES WHICH RESULT IN RECEIVABLES, WHICH 
EVENTUALLY RESULT IN CASH INFLOWS. DOES IT APPEAR THAT COMPUTRON’S 
SALES PRICE EXCEEDS ITS COSTS PER UNIT SOLD? HOW DOES THIS AFFECT THE 
CASH BALANCE? 


ANSWER : 


IT DOES NOT APPEAR THAT COMPUTRON’S SALES PRICE EXC 


r. 


EDS ITS COSTS PER 


UNIT SOLD AS INDICATED IN THE INCOME STATEMENT. THE COMPANY IS 


SPENDING MORE CASH THAN IT IS TAKING IN AND, AS A RESULT, THE CASH 


ACCOUNT BALANCE HAS DECREASED. 


r. 


SUPPOSE COMPUTRON’S SALES MANAGER TOLD THE SALES STAFF TO START 
OFFERING 60-DAY CREDIT TERMS RATHER THAN THE 30-DAY TERMS NOW BEING 
OFFERED. COMPUTRON’S COMPETITORS REACT BY OFFERING SIMILAR TERMS, SO 
SALES REMAIN CONSTANT. WHAT EFFECT WOULD THIS HAVE ON THE CASH 
ACCOUNT? HOW WOULD THE CASH ACCOUNT BE AFFECTED IF SALES DOUBLED AS A 
RESULT OF THE CREDIT POLICY CHANGE? 


ANSWER: 


BY EXTENDING THE SALES CREDIT TERMS, IT WOULD TAK 


r. 


LONGER FOR COMPUTRON 


TO RECEIVE ITS MONEY--ITS CASH ACCOUNT WOULD DECREASE AND ITS ACCOUNTS 


RECEIVABLE WOULD BUILD UP. BECAUSE COLLECTIONS WOULD SLOW, ACCOUNTS 


PAYABLE WOULD BUILD UP TOO. 


INVENTORY WOULD HAVE TO BE BUILT UP AND POSSIBLY FIXED ASSETS TOO 


[I] 


BEFORE SALES COULD BE INCREASED. ACCOUNTS RECEIVABLE WOULD RISE AND 


CASH WOULD DECLINE. MUCH LATER, WHEN COLLECTIONS INCREASED CASH WOULD 


Gl 


RISE. COMPUTRON WOULD PROBABLY NEED TO BORROW OR SELL STOCK TO FINANC 


THE EXPANSION. 
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CAN YOU IMAGINE A SITUATION IN WHICH THE SALES PRICE EXCEEDS THE COST 
OF PRODUCING AND SELLING A UNIT OF OUTPUT, YET A DRAMATIC INCREASE IN 
SALES VOLUME CAUSES THE CASH BALANCE TO DECLINE? 


ANSWER: 


THIS SITUATION IS LIKELY TO OCCUR AS SUGGESTED IN THE 


n 


ECOND PART OF 


THE ANSWER TO QUESTION G. 


IN GENERAL, COULD A COMPANY LIKE COMPUTRON INCREASE SALES WITHOUT A 
CORRESPONDING INCREASE IN INVENTORY AND OTHER ASSETS? WOULD THE ASSET 
INCREASE OCCUR BEFORE THE INCREASE IN SALES, AND, IF SO, HOW WOULD THAT 
AFFECT THE CASH ACCOUNT AND THE STATEMENT OF CASH FLOWS? 


ANSWER: 


GENERALLY, A COMPANY LIKE COMPUTRON COULD NOT B 


r. 


r. 


EXPECTED TO INCREASE 


ITS SALES WITHOUT A CORRESPONDING INCREASE IN INVENTORY AND OTHER 


ASSETS. (SEE QUESTION G.) 


ANSWER : 


DID COMPUTRON FINANCE ITS EXPANSION PROGRAM WITH INTERNALLY GENERATED 
FUNDS (ADDITIONS TO RETAINED EARNINGS PLUS DEPRECIATION) OR WITH 


EXTERNAL CAPITAL? HOW DOES THE CHOICE OF FINANCING AFFECT THE 
COMPANY’S FINANCIAL STRENGTH? 


COMPUTRON FINANCED ITS EXPANSION WITH EXTERNAL CAPITAL RATHER THAN 


INTERNALLY GENERATED FUNDS. IN PARTICULAR, COMPUTRON ISSUED LONG-TERM 


DEBT RATHER THAN COMMON STOCK, WHICH REDUCED ITS FINANCIAL STRENGTH. 


ANSWER: 


REFER TO THE INCOME STATEMENTS AND THE STATEMENT OF CASH FLOWS. 
SUPPOSE COMPUTRON BROKE EVEN IN 2001 IN THE SENSE THAT SALES REVENUES 
EQUALED TOTAL OPERATING COSTS PLUS INTEREST CHARGES. WOULD THE ASSET 
EXPANSION HAVE CAUSED THE COMPANY TO EXPERIENCE A CASH SHORTAGE WHICH 
REQUIRED IT TO RAISE EXTERNAL CAPITAL? 


EVEN IF COMPUTRON HAD BROKEN EVEN IN 1998, THE FIRM WOULD HAVE HAD TO 


r. 


r. 


FINANCE AN INCREASE IN ASSETS. 


r. 
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IF COMPUTRON STARTED DEPRECIATING FIXED ASSETS OVER 7 YEARS RATHER THAN 
10 YEARS, WOULD THAT AFFECT (1) THE PHYSICAL STOCK OF ASSETS, (2) THE 
BALANCE SHEET ACCOUNT FOR FIXED ASSETS, (3) THE COMPANY’S REPORTED NET 
INCOME, AND (4) ITS CASH POSITION? ASSUME THE SAME DEPRECIATION METHOD 
IS USED FOR STOCKHOLDER REPORTING AND FOR TAX CALCULATIONS, AND THE 
ACCOUNTING CHANGE HAS NO EFFECT ON ASSETS’ PHYSICAL LIVES. 


ANSWER: 


r. 


THIS WOULD HAVE NO EFFECT ON THE PHYSICAL STOCK OF THE ASSETS; HOWEVER, 


THE BALANCE SHEET ACCOUNT FOR NET FIXED ASSETS WOULD DECLINE BECAUSE 


ACCUMULATED DEPRECIATION WOULD INCREASE DUE TO DEPRECIATING ASSETS OVER 


7 YEARS VERSUS 10 YEARS. BECAUSE DEPRECIATION EXPENSE WOULD INCREASE, 


NET INCOME WOULD DECLINE. FINALLY, THE FIRM’S CASH POSITION WOULD 


INCREASE, BECAUSE ITS TAX PAYMENTS WOULD BE REDUCED. 


EXPLAIN HOW (1) INVENTORY VALUATION METHODS, (2) THE ACCOUNTING POLICY 
REGARDING EXPENSING VERSUS CAPITALIZING RESEARCH AND DEVELOPMENT, AND 
(3) THE POLICY WITH REGARD TO FUNDING FUTURE RETIREMENT PLAN COSTS 
(RETIREMENT PAY AND RETIREES’ HEALTH BENEFITS) COULD AFFECT THE 
FINANCIAL STATEMENTS. 


ANSWER: 


r. 


INVENTORY VALUATION METHODS, SUCH AS LIFO AND FIFO, CAUSE COST OF GOODS 


SOLD TO BE HIGHER OR LOWER, WHICH THEN AFFECTS NET INCOME, TAXES, AND 


THE BALANCE SHEET INVENTORY FIGURE. 


(EA 


IF RESEARCH AND DEVELOPMENT IS CAPITALIZED, THIS REDUCES THE CURRENT 


EXPENSE WHICH INCREASES NET INCOME AND TAXES. THIS CAUSES ASSETS TO 


r. 


APPEAR LARGER. 


Gl 


WITH RESPECT TO RETIREMENT PLAN COSTS, A COMPANY CAN "FUND" THI 


r 


RETIREMENT PLAN, WHICH MEANS PAY NOW FOR FUTURE COSTS, OR PUT OFF 


REPORTING THE COST UNTIL PEOPLE RETIRE. 


r. 


COMPUTRON’S STOCK SELLS FOR $2.25 PER SHARE EVEN THOUGH THE COMPANY HAD 
LARGE LOSSES. DOES THE POSITIVE STOCK PRICE INDICATE THAT SOME 
INVESTORS ARE IRRATIONAL? 
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ANSWER: 


=r 


Gl 


THE POSITIVE STOCK PRIC 


r. 


a 


DOES NOT INDICATE THAT SOME INVESTORS AR 


r. 


IRRATIONAL. RATHER, THE POSITIVE STOCK PRICE MEANS THAT PEOPLE EXPECT 


THINGS TO GET BETTER IN THE FUTURE. 


COMPUTRON FOLLOWED THE STANDARD PRACTICE OF PAYING DIVIDENDS ON A 
QUARTERLY BASIS. IT PAID A DIVIDEND DURING THE FIRST TWO QUARTERS OF 
2001, THEN ELIMINATED THE DIVIDEND WHEN MANAGEMENT REALIZED THAT A LOSS 
WOULD BE INCURRED FOR THE YEAR. THE DIVIDEND WAS CUT BEFORE THE LOSSES 
WERE ANNOUNCED, AND AT THAT POINT THE STOCK PRICE FELL FROM $8.50 TO 
$3.50. WHY WOULD AN $0.11, OR EVEN A $0.22, DIVIDEND REDUCTION LEAD TO 
A $5.00 STOCK PRICE REDUCTION? 


ANSWER: 


THE DIVIDEND CUT WAS A "SIGNAL" THAT MANAGEMENT THINKS OPERATIONS ARE 


T. 


IN TROUBLE. STOCK VALUES DEPEND ON FUTUR 


Gl 


PROFITS AND DIVIDENDS. THE 


E 


DIVIDEND CUT LOWERED EXPECTATIONS FOR FUTURE PROFITS WHICH CAUSED THE 


STOCK PRIC 


r. 


TO DECLINE. 


EXPLAIN HOW EARNINGS PER SHARE, DIVIDENDS PER SHARE, AND BOOK VALUE PER 
SHARE ARE CALCULATED, AND WHAT THEY MEAN. WHY DOES THE MARKET PRICE 
PER SHARE NOT EQUAL THE BOOK VALUE PER SHARE? 


ANSWER: 


Gl 


ET INCOME DIVIDED BY SHARES OUTSTANDING EQUALS EARNINGS PER SHARE. 


Gl 


HILE BOOK VALUE PER SHARE IS CALCULATED AS COMMON EQUITY DIVIDED BY 


r. 


N 
DIVIDENDS DIVIDED BY SHARES OUTSTANDING EQUALS DIVIDENDS PER SHAR! 
W. 
S 


HARES OUTSTANDING. 


MARKET PRIC 


T. 


PER SHARE DOES NOT EQUAL BOOK VALUE PER SHARE. THE 


MARKET VALUE OF A STOCK REFLECTS FUTURE PROFITABILITY, WHILE BOOK VALUE 


PER SHARE REPRESENTS HISTORICAL COST. 


HOW MUCH NEW MONEY DID COMPUTRON BORROW FROM ITS BANK DURING 2001? HOW 
MUCH ADDITIONAL CREDIT DID ITS SUPPLIERS EXTEND? ITS EMPLOYEES AND THE 
TAXING AUTHORITIES? 


ANSWER: 


TO DETERMINE HOW MUCH MONEY THE COMPANY BORROWED FROM THE BANK AND HOW 


r. 


MUCH CREDIT THE FIRM OBTAINED FROM ITS SUPPLIERS AND TAXING 


AUTHORITIES, ONE CAN EXAMINE THE STATEMENT OF CASH FLOWS. BY LOOKING 
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zr: 


N THE SECTION TITLED "FINANCING ACTIVITIES," WE SEE THAT THE FIRM’S 


OTES PAYABLE INCREASED BY $520,000--THIS IS HOW MUCH IT BORROWED FROM 


HE BANK. ALSO, ITS SHORT-TERM INVESTMENTS DECREAS 


r 


I 

N 

T 1D BY $48,600, WHICH 
MEANS COMPUTRON RAISED CASH BY SELLING SHORT-TERM INVESTMENTS. BY 
L 

T 

A 


r. 


ry 


OOKING IN THE "OPERATING ACTIVITIES" SECTION UNDER "ADDITIONS," WE 


= 


HAT THE FIRM’S ACCOUNTS PAYABLE INCREASED BY $378,560--THIS IS 


rs 


S 
aL 
MOUNT OF CREDIT IT OBTAINED FROM SUPPLIERS. BY LOOKING IN T 
au 


H 
HE 
H 


"OPERATING ACTIVITIES" SECTION UNDER "ADDITIONS," WE SEE THAT 


U 


1 


E ACCRUE 


7] 
Oo 


FIRM’S ACCRUALS INCREASED BY $353,600--ACCRUALS WOULD INC 
TAXES. 


R. IF YOU WERE COMPUTRON’S BANKER, OR THE CREDIT MANAGER OF ONE OF ITS 
SUPPLIERS, WOULD YOU BE WORRIED ABOUT YOUR JOB? IF YOU WERE A CURRENT 
COMPUTRON EMPLOYEE, A RETIREE, OR A STOCKHOLDER, SHOULD YOU BE 
CONCERNED ? 


ANSWER: YES. IF THE STATEMENT OF CASH FLOWS IS EXAMINED, YOU CAN SEE THAT THE 


r. 


NET CASH FLOW FROM OPERATIONS WAS A NEGATIVE $523,936--THE FIRM IS 


eal 


SPI 


NDING MORE THAN IT IS TAKING IN. IF THE COMPANY GOES BANKRUPT, THE 


BANK AND SUPPLIERS COULD SUFFER LOSSES. FOR EMPLOYEES, RETIREES, AND 


STOCKHOLDERS, JOBS COULD BE LOST, RETIREE PENSIONS COULD BE CUT IF THI 


GI 


PLAN WERE NOT FULLY FUNDED, AND STOCKHOLDERS COULD LOS 


T. 


r 


THEIR 


INVESTMENTS. 
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ANSWER: 


THE 2001 INCOME STATEMENT SHOWS NEGATIVE TAXES, THAT IS, A TAX CREDIT. 
HOW MUCH TAXES WOULD THE COMPANY HAVE HAD TO PAY IN THE PAST TO 
ACTUALLY GET THIS CREDIT? IF TAXES PAID WITHIN THE LAST 2 YEARS HAD 
BEEN LESS THAN $346,624, WHAT WOULD HAVE HAPPENED? WOULD THIS HAVE 
AFFECTED THE STATEMENT OF CASH FLOWS AND THE ENDING CASH BALANCE? 


FOR THE FIRM TO ACTUALLY OBTAIN THIS TAX CREDIT, IT WOULD HAVE HAD TO 


r. 


r. 


PAY $346,624 IN TAXES DURING THE LAST TWO YEARS. IF THE FIRM’S TAX 
PAYMENTS DURING THE LAST TWO YEARS DID NOT ADD UP TO $346,624, IT WOULD 


NOT HAVE OBTAINED A FULL REFUND. RATHER, THE FIRM WOULD HAVE HAD TO 


r. 


CARRY FORWARD THI 


Gl 


AMOUNT OF ITS LOSS NOT CARRIED BACK IN ORDER TO 


REDUCK FUTURE TAXES, IF THE COMPANY BECOMES PROFITABLE. 


E 


IF THE FIRM HAD NOT RECEIVED A FULL REFUND OF ITS TAXES, THE CASH 


DRAIN FROM OPERATIONS WOULD HAVE BEEN LARGER. THI 


Gl 


FIRM WOULD HAVE HAD 


r. 


TO MAKE THIS UP ELSEWHERE (BY BORROWING FROM THI 


Gl 


BANK, ISSUING MORE 


BONDS, 


eal 
kd 
Q 


WORKING WITH JAMISON HAS REQUIRED YOU TO PUT IN A LOT OF OVERTIME, SO 
YOU HAVE HAD VERY LITTLE TIME TO SPEND ON YOUR PRIVATE FINANCES. IT’S 
NOW APRIL 1, AND YOU HAVE ONLY TWO WEEKS LEFT TO FILE YOUR INCOME TAX 
RETURN. YOU HAVE MANAGED TO GET ALL THE INFORMATION TOGETHER THAT YOU 
WILL NEED TO COMPLETE YOUR RETURN. COMPUTRON PAID YOU A SALARY OF 
$45,000, AND YOU RECEIVED $3,000 IN DIVIDENDS FROM COMMON STOCK THAT 
YOU OWN. YOU ARE SINGLE, SO YOUR PERSONAL EXEMPTION IS $2,800, AND 
YOUR ITEMIZED DEDUCTIONS ARE $4,550. 


ANSWER: 


ON THE BASIS OF THE INFORMATION ABOVE AND THE 2000 INDIVIDUAL TAX RATE 
SCHEDULE, WHAT IS YOUR TAX LIABILITY? 


CALCULATION OF TAXABLE INCOME: 


r. 


Ed 


SALARY $45,000 
DIVIDENDS 3,000 
PERSONAL EXEMPTION (2,800) 
DEDUCTIONS (4,550) 
TAXABLE INCOMI $40,650 


GI 


TAX LIABILITY = $3,862.5 + ($40,650 - $26,250)0.28 = $7,969.5. 


Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. Mini Case: 2 - 29 


Ts. 2. WHAT ARE YOUR MARGINAL AND AVERAGE TAX RATES? 


ANSWER: MARGINAL TAX RATE IS 28 PERCENT; AVERAGE TAX RATE = $7,969.5/$40,650 = 
19.6%. 


r. 


U. ASSUME THAT A CORPORATION HAS $100,000 OF TAXABLE INCOME FROM 
OPERATIONS PLUS $5,000 OF INTEREST INCOME AND $10,000 OF DIVIDEND 
INCOME. WHAT IS THE COMPANY’S TAX LIABILITY? 


ANSWER: CALCULATION OF THE COMPANY’S TAX LIABILITY: 


TAXABLE OPERATING INCOME $100,000 
TAXABLE INTEREST INCOME 5,000 
TAXABLE DIVIDEND INCOME (0.3 x $10,000) 3,000 
TOTAL TAXABLE INCOME $108,000 


TAX = $22,250 + ($108,000 - $100,000)0.39 = $25,370. 


TAXABLE DIVIDEND INCOM 


ea 
ll 


DIVIDENDS - EXCLUSION 
$10,000 - 0.7($10,000) 
= $3,000. 


Vv. ASSUME THAT AFTER PAYING YOUR PERSONAL INCOME TAX AS CALCULATED IN PART 
T, YOU HAVE $5,000 TO INVEST. YOU HAVE NARROWED YOUR INVESTMENT 
CHOICES DOWN TO CALIFORNIA BONDS WITH A YIELD OF 7 PERCENT OR EQUALLY 
RISKY EXXON BONDS WITH A YIELD OF 10 PERCENT. WHICH ONE SHOULD YOU 
CHOOSE AND WHY? AT WHAT MARGINAL TAX RATE WOULD YOU BE INDIFFERENT TO 
THE CHOICE BETWEEN CALIFORNIA AND EXXON BONDS? 


ANSWER: AFTER-TAX RETURN INCOME AT T = 28%: 


eal 


XXON = 0.10($5,000) - (0.10) ($5,000) (0.28) = $360. 


CALIFORNIA = 0.07($5,000) - $0 = $350. 


ALTERNATIVELY, CALCULATE AFTER-TAX YIELDS: 


A-T YIE 


r. 


iDexxon = 10.0%(1 - T) = 103(1 - 0.28) = 7.2%. 


A-T YIE 


r. 


iDeatir. = 7.0%. 
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AT WHAT MARGINAL TAX RATE WOULD YOU BE INDIFFERENT? 


T. 


10.0%(T) = 3% 
T = 30% 
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a. 


Chapter 3 


Analysis of Financial Statements 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


A liquidity ratio is a ratio that shows the relationship of a firm’s 
cash and other current assets to its current liabilities. The current 
ratio is found by dividing current assets by current liabilities. It 
indicates the extent to which current liabilities are covered by those 
assets expected to be converted to cash in the near future. The quick, 
or acid test, ratio is found by taking current assets less inventories 
and then dividing by current liabilities. 


Asset management ratios are a set of ratios which measure how 
effectively a firm is managing its assets. The inventory turnover 
ratio is sales divided by inventories. Days sales outstanding is used 
to appraise accounts receivable and indicates the length of time the 
firm must wait after making a sale before receiving cash. It is found 
by dividing receivables by average sales per day. The fixed assets 
turnover ratio measures how effectively the firm uses its plant and 
equipment. It is the ratio of sales to net fixed assets. Total assets 
turnover ratio measures the turnover of all the firm’s assets; it is 
calculated by dividing sales by total assets. 


Financial leverage ratios measure the use of debt financing. The debt 
ratio is the ratio of total debt to total assets, it measures the 
percentage of funds provided by creditors. The times-interest-earned 
ratio is determined by dividing earnings before interest and taxes by 
the interest charges. This ratio measures th xtent to which 
operating income can decline before the firm is unable to meet its 
annual interest costs. The EBITDA coverage ratio is similar to the 
times-interest-earned ratio, but it recognizes that many firms lease 
assets and also must make sinking fund payments. It is found by adding 
EBITDA and lease payments then dividing this total by interest charges, 
lease payments, and sinking fund payments over one minus the tax rate. 


Profitability ratios are a group of ratios which show the combined 
effects of liquidity, asset management, and debt on operations. The 
profit margin on sales, calculated by dividing net income by sales, 
gives the profit per dollar of sales. Basic earning power is 
calculated by dividing EBIT by total assets. This ratio shows the raw 
earning power of the firm’s assets, before the influence of taxes and 
leverage. Return on total assets is the ratio of net income to total 
assets. Return on common equity is found by dividing net income into 


Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. Answers and Solutions: 


3-1 


common equity. 


e. Market value ratios relate the firm’s stock price to its earnings and 


book value per share. The price/earnings ratio is calculated by 
dividing price per share by earnings per share--this shows how much 
investors are willing to pay per dollar of reported profits. The 


price/cash flow is calculated by dividing price per share by cash flow 
per share. This shows how much investors are willing to pay per dollar 
of cash flow. Market-to-book ratio is simply the market price per 
share divided by the book value per share. Book value per share is 
common equity divided by the number of shares outstanding. 


f. Trend analysis is an analysis of a firm’s financial ratios over time. 
It is used to estimate the likelihood of improvement or deterioration 
in its financial situation. Comparative ratio analysis is when a firm 
compares its ratios to other leading companies in the same industry. 
This technique is also known as benchmarking. 


g. The Du Pont chart is a chart designed to show the relationships among 
return on investment, asset turnover, the profit margin, and leverage. 
The Du Pont equation is a formula which shows that the rate of return 
on assets can be found as the product of the profit margin times the 
total assets turnover. 


h. Window dressing is a technique employed by firms to make their 


financial statements look better than they really are. Seasonal 
factors can distort ratio analysis. At certain times of the year a 
firm may hav xcessive inventories in preparation of a “season” of 


high demand. Therefore an inventory turnover ratio taken at this time 
as opposed to after the season will be radically distorted. 


3-2 The emphasis of the various types of analysts is by no means uniform nor 
should it be. Management is interested in all types of ratios for two 
reasons. First, the ratios point out weaknesses that should be 
strengthened; second, management recognizes that the other parties are 
interested in all the ratios and that financial appearances must be kept 
up if the firm is to be regarded highly by creditors and equity investors. 
Equity investors are interested primarily in profitability, but they 

xamine the other ratios to get information on the riskiness of equity 

commitments. Long-term creditors are more interested in the debt ratio, 
TIE, and fixed-charge coverage ratios, as well as the profitability 
ratios. Short-term creditors emphasize liquidity and look most carefully 
at the liquidity ratios. 


353 The inventory turnover ratio is important to a grocery store because of 
the much larger inventory required and because some of that inventory is 
perishable. An insurance company would have no inventory to speak of 
since its line of business is selling insurance policies or other similar 
financial products--contracts written on paper and entered into between 
the company and the insured. This question demonstrates the fact that the 
student should not take a routine approach to financial analysis but 
rather should examine the particular business he or she is dealing with. 
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Given that sales have not changed, a decrease in the total assets turnover 
means that the company’s assets have increased. Also, the fact that the 
fixed assets turnover ratio remained constant implies that the company 
increased its current assets. Since the company’s current ratio 
increased, and yet, its quick ratio is unchanged means that the company 
has increased its inventories. 


Differences in the amounts of assets necessary to generate a dollar of 
sales cause asset turnover ratios to vary among industries. For example, 
a steel company needs a greater number of dollars in assets to produce a 
dollar in sales than does a grocery store chain. Also, profit margins and 
turnover ratios may vary due to differences in the amount of expenses 
incurred to produce sales. For example, one would expect a grocery store 
chain to spend more per dollar of sales than does a steel company. Often, 
a large turnover will be associated with a low profit margin, and vice 
versa. 


Inflation will cause earnings to increase, even if there is no increase in 
sales volume. Yet, the book value of the assets that produced the sales 
and the annual depreciation expense remain at historic values and do not 
reflect the actual cost of replacing those assets. Thus, ratios that 
compare current flows with historic values become distorted over tim 
For example, ROA will increase even though those assets are generating the 
same sales volume. 

When comparing different companies, the age of the assets will greatly 


affect the ratios. Companies whose assets were purchased earlier will 
reflect lower asset values than those that purchased the assets later at 
inflated prices. Two firms with similar physical assets and sales could 
have significantly different ROAs. Under inflation, ratios will also 


reflect differences in the way firms treat inventories. As can be seen, 
inflation affects both income statement and balance sheet items. 


ROE, using the Du Pont equation, is the return on assets multiplied by the 
equity multiplier. The equity multiplier, defined as total assets divided 
by owners’ equity, is a measure of debt utilization; the more debt a firm 
uses, the lower its equity, and the higher th quity multiplier. MThus, 
using more debt will increase the equity multiplier, resulting in a higher 
ROE. 


a. Cash, receivables, and inventories, as well as current liabilities, 
vary over the year for firms with seasonal sales patterns. Therefore, 
those ratios that examine balance sheet figures will vary unless 
averages (monthly ones are best) are used. 


b. Common equity is determined at a point in time, say December 31, 2001. 
Profits ar arned over time, say during 2001. If a firm is growing 
rapidly, year-end equity will be much larger than beginning-of-year 
equity, so the calculated rate of return on equity will be different 
depending on whether end-of-year, beginning-of-year, or average common 
equity is used as the denominator. Average common equity is 
conceptually the best figure to use. In public utility rate cases, 
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people are reported to have deliberately used end-of-year or 


beginning- 


of-year equity to make returns on equity appear xcessiv or 


inadequate. Similar problems can arise when a firm is being 


39 Firms within the same industry may employ different accounting 


evaluated. 


techniques 


which make it difficult to compare financial ratios. More fundamentally, 


comparisons may be misleading if firms in the same industry 


differ in 


their other investments. For example, comparing Pepsico and Coca-Cola may 


be misleading because apart from their soft drink business, 


Pepsi also 


owns other businesses such as Frito-Lay, Pizza Hut, Taco Bell, and KFC. 
3510 Total Effect 
Current Current on Net 
Assets Ratio Income 
a. Cash is acquired through issuance of 
additional common stock. + + 0 
b. Merchandise is sold for cash. + + + 
c. Federal income tax due for the previous 
year is paid. = + 0 
d. A fixed asset is sold for less than 
book value. + + - 
e. A fixed asset is sold for more than 
book value. + + + 
f£. Merchandise is sold on credit. + + + 
g. Payment is made to trade creditors for 
previous purchases. - + 0 
h. A cash dividend is declared and paid. - - 0 
1. Cash is obtained through short-term bank 
loans. + - 0 
j. Short-term notes receivable are sold at 
a discount. - - - 
k. Marketable securities are sold below cost. - - - 
1. Advances are made to employees. 0 0 0 


m. Current operating expenses are paid. = - 
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Total Effect 
Current Current on Net 


Assets Ratio Income 

n. Short-term promissory notes are issued to 

trade creditors in exchange for past due 

accounts payable. 0 0 0 
o. Ten-year notes are issued to pay off 

accounts payable. 0 + 0 
p. A fully depreciated asset is retired. 0 0 0 
q. Accounts receivable are collected. 0 0 0 
r. Equipment is purchased with short-term 

notes. 0 = 0 
s. Merchandise is purchased on credit. + 7 0 
t. The estimated taxes payable are increased. 0 - - 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 
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3,000,000 
eae 
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1.5 CL = $3,000,000 
CL = $2,000,000. 


CA = i 
CL 
$3,000,000 -I 
$2,000,000 
$3,000,000 - I = $2,000,000 
I = $1,000,000. 


= 1.0 


= 41.20 


3-2 DSO = 40 days; ADS = $20,000; AR = ? 


AR 
DSO = —— 
ee 
360 
AR 
(Se 
$20,000 


AR = $800,000. 


353 A/E = 2.4; D/A = ? 
D 1 
t=. pes 
A A 
dl 
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ROA = 


NI/A 
10% 


S/TA = 


ROI 
NI/ 
15 
nS) 
TA/ 


El oe of | 


ROA = 
ROA = 


= PM x S/TA x TA/E 


We are given ROA = 


103; PM = 2%; ROE = 15%; S/TA = ?; A/E = ? 
NI/A; PM = NI/S; ROE = NI/E 

PM x S/TA 

NI/S x S/TA 

25 x S/TA 

5% 


NI/S x S/TA x TA/ 


2% x 5 x TA/E 
10% x TA/E 
A Si 


3% 


Gl 


and Sales/Total assets = 


ile 


From Du Pont equation: ROA = Profit margin x Total assets turnover 
3% = Profit margin (1.5) 
Profit margin = 3%/1.5 = 2%. 
We can also calculate the company’s debt ratio in a similar manner, given 
the facts of the problem. We are given ROA(NI/A) and ROE(NI/E); if we use 


= 


the reciprocal of ROE we have the following equation: 
E NI E D E 
= and =l1- 1 SO 
A A” NI A A 
E 1 
= 3% 
A ~ 0.05 
= = 60% 
A 
D 
—=1- 0.60 = 0.40 = 40% 
A 
Alternatively, 
ROE = ROA x EM 
53 = 3% x EM 
EM = 5%/3% = 5/3 = TA/E. 
Take reciprocal: 
E/TA = 3/5 = 60%; 
therefore, 
D/A = 1 - 0.60 = 0.40 = 40% 
Thus, the firm’s profit margin = 2% and its debt ratio = 40%. 


Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. 


Answers and Solutions: 


1,3 2; 
3-6 Present current ratio = oD a 2a 
$525,000 


wd . $1,312,500 + A NP 
Minimum current ratio = = 2.0. 


$525,000 + ANP 


$1,312,500 + ANP = $1,050,000 + 2ANP 
ANP $262,500. 


Short-term debt can increase by a maximum of $262,500 without violating a 
2 to 1 current ratio, assuming that th ntire increase in notes payable 
is used to increase current assets. Since we assumed that the additional 
funds would be used to increase inventory, the inventory account will 
increase to $637,500, and current assets will total $1,575,000. 


Quick ratio = ($1,575,000 - $637,500)/$787,500 = $937,500/$787,500 = 1.19x. 


3-7 1. Current assets ee $810,000 Bias 
Current liabilities Current liabilities 


Current liabilities = $270,000. 


> Current assets - Inventories _ a as $810,000 - Inventories _ ee 
; Current liabilities j $270,000 ; 


Inventories = $432,000. 


Current Marketable Accounts 


3. = Seeks + Securities receivabl 


+ Inventories 
assets 


$810,000 = $120,000 + Accounts receivable + $432,000 


Accounts receivable = $258,000. 
ak 1 
4, _ Sales = 6.0x _ Sales — = 6.0x 
Inventory $432,000 
Sales = $2,592,000. 
ee peer 2 Accounts receivable _ $258,000 236 Gays, 
Sales/ 360 $2,592,000/ 360 


3-8 TIE = EBIT/INT, so find EBIT and INT. 
Interest = $500,000 x 0.1 = $50,000. 
Net income = $2,000,000 x 0.05 = $100,000. 
Pre-tax income = $100,000/(1 - T) = $100,000/0.7 = $142,857. 


EBIT = $142,857 + $50,000 = $192,857. 
TIE = $192,857/$50,000 = 3.86x. 
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3=9 ROE = Profit margin x TA turnover x Equity multiplier 
= NI/Sales x Sales/TA x TA/Equity. 


Now we need to determine the inputs for the equation from the data that 
were given. On the left we set up an income statement, and we put numbers 
in it on the right: 


Sales (given) $10,000,000 
Cost na 
EBIT (given) S$ 1,000,000 
INT (given) 300,000 
EBT $ 700,000 
Taxes (34%) 238,000 
NI $ 462,000 
Now we can use some ratios to get some more data: 
Total assets turnover = 2 = S/TA; TA = S/2 = $10,000,000/2 = $5,000,000. 


D/A = 60%; so E/A = 40%; and, therefore, 


Equity multiplier = TA/E = 1/(E/A) = 1/0.4 = 2.5. 


Now we can complete the Du Pont equation to determine ROE: 
ROE = $462,000/$10,000,000 x $10,000,000/$5,000,000 x 2.5 = 0.231 = 23.1%. 


3-10 Known data: 


TA = $1,000,000 
BEP = 0.2 = EBIT/Total assets, so EBIT = 0.2($1,000,000) = $200,000. 


ka = 8% 

T = 40% 

D/A = 0.5 = 50%, so Equity = $500,000. 

D/A = 0% D/A = 50% 

EBIT $200,000 $200,000 
Interest 0 40,000* 
EBT $200,000 $160,000 
Tax (40%) 80,000 64,000 
NI $120,000 S_ 96,000 

eisesg NE 2 SURO KOON: Tage, BOG OOO). rng 

Equity $1,000,000 $500,000 


Difference in ROE = 19.2% - 12.0% = 7.2%. 


*If D/A = 50%, then half of assets are financed by debt, so Debt = 
$500,000. At an 8% interest rate, INT = $40,000. 


3-11 Statement a is correct. Refer to the solution setup for Problem 3-10 and 
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think about it this way: (1) Adding assets will not affect common equity 
if the assets are financed with debt. (2) Adding assets will cause 
expected EBIT to increase by the amount EBIT = BEP(added assets). (3) 
Interest expense will increase by the amount ka(added assets). (4) Pre-tax 
income will rise by the amount (added assets) (BEP - ka). Assuming BEP > 
ka, if pre-tax income increases so will net income. (5) If expected ne 
income increases but common equity is held constant, then th xpected RO 
will also increase. Note that if ka > BEP, then adding assets financed by 
debt would lower net income and thus the ROE. Therefore, Statement a is 
true--if assets financed by debt are added, and if the expected BEP on 
those assets exceeds the cost of debt, then the firm’s ROE will increase. 

Statements b and c are false, because the BEP ratio uses EBIT, which is 
calculated before th ffects of taxes or interest charges are felt, andd 
is false unless ka > BEP. Of course, Statement e is also false. 


1 a oa 


3-12 a. Currently, ROE is ROEF:1 = $15,000/$200,000 = 7.5%. 

The current ratio will be set such that 2.5 = CA/CL. CL is $50,000, 
and it will not change, so we can solve to find the new level of 
current assets: CA = 2.5(CL) = 2.5($50,000) = $125,000. This is the 
level of current assets that will produce a current ratio of 2.5x. 

At present, current assets amount to $210,000, so they can be 
reduced by $210,000 - $125,000 = $85,000. If the $85,000 generated is 
used to retire common equity, then the new common equity balance will 
be $200,000 - $85,000 = $115,000. 

Assuming that net income is unchanged, the new ROE will be ROE 
$15,000/$115,000 = 13.04%. Therefore, ROE will increase by 13.04% - 
7.50% = 5.54%. 


ie) 


b. 1. Doubling the dollar amounts would not affect the answer; it would 
still be 5.54%. 


2. Common equity would increase by $25,000 from the Part a scenario, 
which would mean a new ROE of $15,000/$140,000 = 10.71%, which would 
mean a difference of 10.71% - 7.50% = 3.21%. 


3. An inventory turnover of 2 would mean inventories of $100,000, down 
$50,000 from the current level. That would mean an ROE of 
$15,000/$150,000 = 10.00%, so the change in ROE would be 10.00% - 
7.55 = 2.5%. 


4. If the company had 10,000 shares outstanding, then its EPS would be 
$15,000/10,000 = $1.50. The stock has a book value of 
$200,000/10,000 = $20, so the shares retired would be $85,000/S20 = 
4,250, leaving 10,000 - 4,250 = 5,750 shares. The new EPS would be 
$15,000/5,750 = $2.6087, so the increase in EPS would be $2.6087 - 
$1.50 = $1.1087, which is a 73.91% increase, th same as the 


= 


increase in ROE. 


5. If the stock was selling for twice book value, or 2 x $20 = $40, 
then only half as many shares could be retired ($85,000/$40 = 
2,125), so the remaining shares would be 10,000 - 2,125 = 7,875, and 
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the new EPS would be $15,000/7,875 = $1.9048, for an increase of 
$1.9048 - $1.5000 = $0.4048. 
c. We could have started with lower inventory and higher accounts 


receivable, 


then had you calculate the DSO, 
which would require a reduction in receivables, 


effects on ROE 


and EPS under differen 


have focused on fixed assets and th 


these cases, we could have had you u 
debt, which would have lowered in 
increased net income and EPS. 


If we had to increase assets, 


then 


increase by adding either debt or equ 


and EPS, 
Finally, 


about 


the problem, 
reference to the problem. 
reducing assets, 


other things held constant. 
note that we could hav 


then move to a lower DSO 
and then determine th 
t conditions. Similarly, we could 
e FA turnover ratio. In any of 
se the funds generated to retire 
terest charges and consequently 


we would have had to finance this 
ity, which would have lowered ROE 


and if those funds 


either as a part 
For example, 


asked some conceptual questions 
of the problem or without any 
“If funds are generated by 
are used to retire common stock, 


will EPS and/or ROE be affected by whether or not the stock sells 
above, at, or below book value?” 
3-13 a. (Dollar amounts in thousands.) 
Industry 
Firm Average 
Current assets $655,000 + Bax ae 
Current liabilities $330,000 
A 1 336,000 
Nee. = ccounts receivable $ S Ge aaus Sees 
Sales/ 360 $4,465.28 
1 1,607, 
Sales $1,607,500 Bes 67x 
Inventory $241,500 
1,607, 
Sales $1,607,500 5 50x ity 
Fixed assets $292,500 
1,607, 
Sales $1,607,500 _ 1. 70x 3 15e 
Total assets $947,500 
i 253 
Net income S) 300 1.7% 1.2% 
Sales $1,607,500 
N i varie 
et income S) 300 2.9% ae 
Total assets $947,500 
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Industry 


Firm Average 
N i 27,300 
et euegis 7 S$ 7.6% 5.68 
Common equity $361,000 
Total debt 586,500 
ieee 2. 2 = 61.9% 60.0% 
Total assets $947,500 
b. For the firm, 
ROE = PM x T.A. turnover x EM = 1.7% x 1.7 x ae aac = 7.6%. 
$361,000 


= 1.25 x 3 x 2.5 = 9%. 


ea] 
| 


For the industry, ROI 


Note: To find the industry ratio of assets to common equity, recognize 
that 1 - (total debt/total assets) = common equity/total assets. So, 
common equity/total assets = 40%, and 1/0.40 = 2.5 = total 
assets/common equity. 


c. The firm’s days sales outstanding is more than twice as long as the 
industry average, indicating that the firm should tighten credit or 
enforce a more stringent collection policy. The total assets turnover 
ratio is well below the industry average so sales should be increased, 
assets decreased, or both. While the company’s profit margin is higher 
than the industry average, its other profitability ratios are low 
compared to the industry--net income should be higher given the amount 


of equity and assets. However, the company seems to be in an average 
liquidity position and financial leverage is similar to others in the 
industry. 


d. If 2001 represents a period of supernormal growth for the firm, ratios 
based on this year will be distorted and a comparison between them and 
industry averages will have little meaning. Potential investors who 
look only at 2001 ratios will be misled, and a return to normal 
conditions in 2002 could hurt the firm’s stock price. 


3-14 1. Debt = (0.50) (Total assets) = (0.50) ($300,000) = $150,000. 


2. Accounts payable = Debt - Long-term debt = $150,000 - $60,000 
= $90,000 


— Total liabilities ; : 
3. Common stock = and equity Debt Retained earnings 


= $300,000 - $150,000 - $97,500 = $52,500. 
4. Sales = (1.5) (Total assets) = (1.5) ($300,000) = $450,000. 


5. Inventory = Sales/5 = $450,000/5 = $90,000. 


Answers and Solutions: 3 - 12 Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. 


Accounts receivable = 
= $45,000. 


Cash + Accounts receivable = 
Cash + $45,000 = 
Cash 


(0.80 
(0.80 
$72,0 


Fixed assets = Total assets - 


(Sales/360) ( 


(Cash + Accts rec. 4 


DSO) = ($450,000/360) (36) 


) (Accounts payable) 
) ($90,000) 
00 - $45,000 = $27,000. 


Inventories) 


= $300,000 - ($27,000 + $45,000 + $90,000) = $138,000. 
Cost of goods sold = (Sales) (1 - 0.25) = ($450,000) (0.75) = $337,500. 
3-15 (Dollar amounts in millions.) Industry 
Firm Average 
Current ratio = pos EECA OStSree 2 = mous = 2.73x 2x 
Current liabilities $111 
Debt to Debt 9135 ; ; 
total assets 7 S 30% 30% 
° Total assets $450 
Times interest EBIT $49.5 
a = —— = 11x 1X 
Cate Interest $4.5 
E EBIT+Depr.+ Lease pmt. $61.5 
Ramen 13.67x 9x 
g Int.+Prin. pmt. + Lease pmt. $4.5 
Inventory _ Sales = $795 5x 10s 
turnover Inventory $159 
A t ivabl 66 
aay _ Accounts receivable S$ “25 Baye: 9% Gave 
Sales/ 360 $795 / 360 
1 } 
Heese. OS ita a = 5.41x 6x 
Turnover Net fixed assets $147 
F TAs = Sales - $795 - 1.77% ae 
fess Total assets $450 
Net ij 2) 
Profit margin = See. = : = 3.40% 33 
Sales $795 
Return on Net income S27 F : 
total assets 7 = B00 3% 
ota Total assets $450 
eee ROA x EM = 68 x 1.43 = 8.58% 12.9% 


common equity 


Alternatively, 
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Net income — $27 


ROE 8.6%. 
Equity $315 
b. ROE = Profit margin x Total assets turnover x Equity multiplier 
Net income r Sales » Total assets 
Sales Total assets Common equity 
27 7195 450 
Ea: x i x a = 3.4% x 1.77 x 1.43 = 8.6%. 
$795 $450 $315 
Firm Industry Comment 
Profit margin 3.4% 3.0% Good 
Total assets turnover 1.77x 3.0x Poor 
Equity multiplier 1.43 1.43% Good 
pie ae 
TA TA 
1 - 0.30 = 0.7 
TA 1 
EM 1.43 
E 0.7 


Alternatively, EM = ROE/ROA = 12.9%/9% = 1.43. 


c. Analysis of the Du Pont equation and the set of ratios shows that the 
turnover ratio of sales to assets is quite low. Either sales should be 
increased at the present level of assets, or the current level of 
assets should be decreased to be more in line with current sales. 
Thus, the problem appears to be in the balance sheet accounts. 


d. The comparison of inventory turnover ratios shows that other firms in 
the industry seem to be getting along with about half as much inventory 
per unit of sales as the firm. If the company’s inventory could be 
reduced, this would generate funds that could be used to retire debt, 
thus reducing interest charges and improving profits, and strengthening 
the debt position. There might also be some excess investment in fixed 
assets, perhaps indicative of excess capacity, as shown by a slightly 
lower-than-average fixed assets turnover ratio. However, this is not 
nearly as clear-cut as the overinvestment in inventory. 


e. If the firm had a sharp seasonal sales pattern, or if it grew rapidly 
during the year, many ratios might be distorted. Ratios involving 
cash, receivables, inventories, and current liabilities, as well as 
those based on sales, profits, and common equity, could be biased. It 
is possible to correct for such problems by using average rather than 
end-of-period figures. 


3-16 a. Here are the firm’s base case ratios and other data as compared to the 
industry: 


Firm Industry Comment 
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Quick 0.8x 1.0x Weak 
Current 23 Zeat Weak 
Inventory turnover 4.8 7.0 Poor 
Days sales outstanding 37 days 32 days Poor 
Fixed assets turnover 10.0x 13.0x Poor 
Total assets turnover Ziad 25:6 Poor 
Return on assets 5.9% 9.1% Bad 
Return on equity iis veel 18.2 Bad 
Debt ratio 54.8 50.0 High 
Profit margin on sales Ve) 3:33 Bad 
EPS $4.71 n.a — 
Stock Price $23.57 n.a. = 
P/E ratio 5.0x 6.0x Poor 
P/CF ratio 2.0x 3.5x Poor 
M/B ratio 0.65 n.a. -- 


The firm appears to be badly managed--all of its ratios are worse than 
the industry averages, and the result is low earnings, a low P/E, P/CF 
ratio, a low stock price, and a low M/B ratio. The company needs to do 
something to improve. 


b. A decrease in the inventory level would improve the inventory turnover, 
total assets turnover, and ROA, all of which are too low. It would 
have some impact on the current ratio, but it is difficult to say 
precisely how that ratio would be affected. If the lower inventory 
level allowed the company to reduce its current liabilities, then the 
current ratio would improve. The lower cost of goods sold would 
improve all of the profitability ratios and, if dividends were not 
increased, would lower the debt ratio through increased retained 
earnings. All of this should lead to a higher market/book ratio and a 
higher stock price. 
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SOLUTION TO SPREADSHEET PROBLEMS 


3-17 The detailed solution for the problem is available both on _ the 
instructor’s resource CD-ROM (in the file Solution for Ch 03-17 Build a 
Model.xls) and on the instructor’s side of the Harcourt College 
Publishers’ web site, 
http://www. harcourtcollege.com/finance/theory. 

3-18 a. The revised data and ratios are shown below: 

INPUT DATA: KEY OUTPUT: 
2002 Firm Industry 

Cash S 84,527 Quick 1.2 L330 
A/R 395,000 Current 3.0 24.7 
Inventories 700,000 Inv. turn. 6.1 7.0 
Land and bldg. 238,000 DSO 33 32 
Machinery 132,000 F.A.turn. 8.3 13:2:0 
Other F.A. 150,000 T.A.turn. CS) 2.6 

ROA 10.5% 9.1% 
Accts. & notes pay. $ 275,000 ROE 19.9% 18.2% 
Accruals 120,000 TD/TA 47.0% 50.0% 
Long-term debt 404,290 PM 4.2% 3.5% 
Common stock 575,000 EPS $7.78 n.a. 
Retained earnings 3275).237 Stock Price $46.68 sas 

P/E ratio 6.0 6.0 
Total assets $1,699,527 M/B 1.19 n.a. 


Solution to Spreadsheet Problems: 3 - 16 


Total claims 


Income statement 
Sales 

Cost of G.S. 

Adm. & sales exp. 
Depreciation 
Misc. 

Net income 

P/E ratio 

No. of shares 
Cash dividend 


industry average; 


$1,699,527 


$4,290,000 
3,450,000 
248,775 
159,000 
134,000 


$ 178,935 


6 
23,000 
$ 0.95 


Under these new conditions, 
turnover ratios are still low, 
its estimated P/E 
price is anticipated to double. 


the company looks 
but 


its ROA and RO 


— 


but the company is in much better shape. 


much better. 


ratio is better, 
There is still room for improvement, 


Its 
EB are above the 
and its stock 
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b. The financial statements and ratios for the scenario in which the cost 
of goods sold decreases by an additional $125,000 are shown below. As 
you can see, the profit ratios are quite high and the stock price has 
risen to $66.24. 


INPUT DATA: KEY OUTPUT: 
2002 Firm Industry 

Cash S 159,527 Quick a eee 1.0 
A/R 395,000 Current BZ 234 
Inventories 700,000 Inv. turn. 6.1 7.0 
Land and bldg. 238,000 DSO 33 32 
Machinery 132,000 F.A.turn. 8.3 13.0 
Other F.A. 150,000 TA JcUrn. 2.4 2.6 

ROA 14.3% 9.1% 
Accts. & notes pay. $ 275,000 ROE 26.0% 18.2% 
Accruals 120,000 TD/TA 45.0% 50.0% 
Long-term debt 404,290 PM 5.9% 3.5% 
Common stock 575,000 EPS $11.04 n.a. 
Retained earnings 400,237 Stock Price $66.24 Tisiaee 

P/E ratio 6.0 6.0 
Total assets Sl) 774).527 M/B 1.56 n.a. 
Total claims $1,774,527 


Income statement 


Sales $4,290,000 
Cost of G.S. 3,325,000 
Adm. & sales exp. 248,775 
Depreciation 159,000 
Misc. 134,000 
Net income S 253,935 
P/E ratio 6 
No. of shares 23,000 
Cash dividend S 0.95 


c. The financial statements and ratios for the scenario in which the cost 
of goods sold increases by $125,000 over the revised estimate are shown 
below. As you can see, profits would decline sharply. The ROE would 
drop to 12.6%, EPS would fall to $4.52, the stock price would drop to 
$27.11, and the M/B ratio would be only 0.76. 
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INPUT DATA: KEY OUTPUT: 


2002 Firm Industry 
Cash S 9,527 Quick 10 130 
A/R 395,000 Current 2.8 24 
Inventories 700,000 Inv. turn. 6.1 hs. O 
Land and bldg. 238,000 DSO 33 32 
Machinery 132,000 F.A.turn. 823 133.0 
Other F.A. 150,000 T.A.turn. 2.6 2.6 
ROA 6.4% 9.1% 
Accts. & notes pay. $ 275,000 ROE 12.6% 18.2% 
Accruals 120,000 TD/TA 49.2% 50.0% 
Long-term debt 404,290 PM 2.4% 3.5% 
Common stock 575,000 EPS $4.52 n.a. 
Retained earnings 2505237 Stock Price $27.11 nva. 
P/E ratio 6.0 6.0 
Total assets $1,624,527 M/B 0.76 n.a. 
Total claims $1,624,527 
Income statement 
Sales $4,290,000 
Cost of G.S. 3,575,000 
Adm. & sales exp. 248,775 
Depreciation 159,000 
Misc. 134,000 
Net income S “103.935 
P/E ratio 6 
No. of shares 23,000 
Cash dividend S 0.95 


d. Computer models allow us to analyze quickly the impact of operating and 
financial decisions on the firm’s overall performance. A firm can 
analyze its financial ratios under different scenarios to see what 
might happen if a decision, such as the purchase of a new asset, did 
not produce th xpected results. This gives the managers some idea 
about what might happen under the best and worst cases and helps them 
to make better decisions. 
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CYBERPROBLEM 


3-19 The detailed solution for the cyberproblem is available on the 
instructor’s side of the Harcourt College Publishers’ web site, 
http://www.harcourtcollege.com/finance/theory. 


Solution to Cyberproblem: 3 - 19 


MINI CASE 


THE FIRST PART OF THE CASE, PRESENTED IN CHAPTER 2, DISCUSSED THE SITUATION THAT 
COMPUTRON INDUSTRIES WAS IN AFTER AN EXPANSION PROGRAM. THUS FAR, SALES HAVE NOT 
BEEN UP TO THE FORECASTED LEVEL, COSTS HAVE BEEN HIGHER THAN WERE PROJECTED, AND 
A LARGE LOSS OCCURRED IN 2001, RATHER THAN THE EXPECTED PROFIT. AS A RESULT, ITS 
MANAGERS, DIRECTORS, AND INVESTORS ARE CONCERNED ABOUT THE FIRM’S SURVIVAL. 

DONNA JAMISON WAS BROUGHT IN AS ASSISTANT TO FRED CAMPO, COMPUTRON’S CHAIRMAN, 
WHO HAD THE TASK OF GETTING THE COMPANY BACK INTO A SOUND FINANCIAL POSITION. 
COMPUTRON’S 2000 AND 2001 BALANCE SHEETS AND INCOME STATEMENTS, TOGETHER WITH 
PROJECTIONS FOR 2002, ARE SHOWN IN THE FOLLOWING TABLES. ALSO, THE TABLES SHOW 
THE 2000 AND 2001 FINANCIAL RATIOS, ALONG WITH INDUSTRY AVERAGE DATA. THE 2002 
PROJECTED FINANCIAL STATEMENT DATA REPRESENT JAMISON’S AND CAMPO’S BEST GUESS FOR 
2002 RESULTS, ASSUMING THAT SOME NEW FINANCING IS ARRANGED TO GET THE COMPANY 
“OVER THE HUMP.” 

JAMISON EXAMINED MONTHLY DATA FOR 2001 (NOT GIVEN IN THE CASE), AND SHE 
DETECTED AN IMPROVING PATTERN DURING THE YEAR. MONTHLY SALES WERE RISING, COSTS 
WERE FALLING, AND LARGE LOSSES IN THE EARLY MONTHS HAD TURNED TO A SMALL PROFIT 
BY DECEMBER. THUS, THE ANNUAL DATA LOOKED SOMEWHAT WORSE THAN FINAL MONTHLY 
DATA. ALSO, IT APPEARS TO BE TAKING LONGER FOR THE ADVERTISING PROGRAM TO GET 
THE MESSAGE ACROSS, FOR THE NEW SALES OFFICES TO GENERATE SALES, AND FOR THE NEW 
MANUFACTURING FACILITIES TO OPERATE EFFICIENTLY. IN OTHER WORDS, THE LAGS 
BETWEEN SPENDING MONEY AND DERIVING BENEFITS WERE LONGER THAN COMPUTRON’S 
MANAGERS HAD ANTICIPATED. FOR THESE REASONS, JAMISON AND CAMPO SEE HOPE FOR THE 
COMPANY--PROVIDED IT CAN SURVIVE IN THE SHORT RUN. 

JAMISON MUST PREPARE AN ANALYSIS OF WHERE THE COMPANY IS NOW, WHAT IT MUST DO 
TO REGAIN ITS FINANCIAL HEALTH, AND WHAT ACTIONS SHOULD BE TAKEN. YOUR 
ASSIGNMENT IS TO HELP HER ANSWER THE FOLLOWING QUESTIONS. PROVIDE CLEAR 
EXPLANATIONS, NOT YES OR NO ANSWERS. 
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BALANCE SHEETS 


2002E 2001 2000 

ASSETS 
CASH $ 14,000 S 7,282 S$ 9,000 
SHORT-TERM INVESTMENTS 71,632 0 48,600 
ACCOUNTS RECEIVABLE 878,000 632,160 351,200 
INVENTORIES 1,716,480 1,287,360 715,200 

TOTAL CURRENT ASSETS $2,680,112 $1,926,802 $1,124,000 
GROSS FIXED ASSETS 1,197,160 1,202,950 491,000 
LESS ACCUMULATED DEPRECIATION 380,120 263,160 146,200 

NET FIXED ASSETS S$ 817,040 S$ 939,790 S$ 344,800 
TOTAL ASSETS $3,497,152 $2,866,592 $1,468,800 
LIABILITIES AND EQUITY 
ACCOUNTS PAYABLE S 436,800 S 524,160 S$ 145,600 
NOTES PAYABLE 600,000 720,000 200,000 
ACCRUALS 408,000 489,600 136,000 

TOTAL CURRENT LIABILITIES $1,444,800 $1,733,760 S$ 481,600 
LONG-TERM DEBT 500,000 1,000,000 323,432 
COMMON STOCK 1,680, 936 460,000 460,000 
RETAINED EARNINGS (128,584) (327,168) 203,768 

TOTAL EQUITY S1552%.352 S 132,832 S 663,768 
TOTAL LIABILITIES AND EQUITY $3,497,152 $2,866,592 $1,468, 800 
NOTE: “E” INDICATES ESTIMATED. THE 2002 DATA ARE FORECASTS. 

INCOME STATEMENTS 
2002E 2001 2000 

SALES $7,035,600 $5,834,400 $3,432,000 
COST OF GOODS SOLD 6,100,000 5,728,000 2,864,000 
OTHER EXPENSES 312,960 680,000 340,000 
DEPRECIATION 120,000 116,960 18,900 

TOTAL OPERATING COSTS $6,532,960 $6,524,960 $3,222,900 

EBIT S 502,640 (S 690,560) S$ 209,100 
INTEREST EXPENSE 80,000 176,000 62,500 

EBT S 422,640 (S 866,560) S$ 146,600 
TAXES (40%) 169,056 (346,624) 58,640 
NET INCOME S 253,584 (S519, 936) $ 87,960 
EPS $1.014 ($5.199) $0.880 
DPS $0.220 $0.110 $0.220 
BOOK VALUE PER SHARE $6.209 $1.328 $6.638 
STOCK PRICE $12.17 $2.25 $8.50 
SHARES OUTSTANDING 250,000 100,000 100,000 
TAX RATE 40.00% 40.00% 40.00% 
LEASE PAYMENTS 40,000 40,000 40,000 
SINKING FUND PAYMENTS 0 0 0 
NOTE: “E” INDICATES ESTIMATED. THE 2002 DATA ARE FORECASTS. 
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RATIO ANALYSIS 


INDUSTRY 

2002E 2001 2000 AVERAGE 
CURRENT Ts, TeX 2.3x QasTx 
QUICK 0.4x 0.8x 1.0x 
INVENTORY TURNOVER 4.5x 4.8x 6.1x 
DAYS SALES OUTSTANDING (DSO) 39.0 36.8 325.0 
FIXED ASSETS TURNOVER 6.2x 10.0x 7.0x 
TOTAL ASSETS TURNOVER 2.0x 2.3x 2.5*x 
DEBT RATIO 95.4% 54.8% 50.0% 
TIE -3.9x 3X 6.2x 
EBITDA COVERAGE =2 45x 2.6x 8.0x 
PROFIT MARGIN -8.9% 2.6% 3.6% 
BASIC EARNING POWER -24.1% 14.2% 17.8% 
ROA -18.1% 6.0% 9.0% 
ROE -391.4% 13.3% 18.0% 
PRICE/EARNINGS -0.4x 9.7x 14.2x 
PRICE/CASH FLOW -0.6x 8.0x 7.6x 
MARKET /BOOK 1.7x 1.3x 2.9x 
BOOK VALUE PER SHARE Si ..33 $6.64 N.A. 
NOTE: “E” INDICATES ESTIMATED THE 2002 DATA ARE FORECASTS. 
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ANSWER: 


WHY ARE RATIOS USEFUL? 


RAT 


r. 


IOS AR 


US 


I 


END 


ED BY MANAG 


ERS TO HELP 


BY 


FIV 
MANAGE 


EVALUATE 


THE 


STOCKHOLDERS 


ERS TO HELP 


FIRM’S LIK 


IMPROVE 


THE 


Gl 


LIHOOD 


TO H 


ELP FOR 


EGORI 


PROFITABILITY, AND MA 


ECAST FUTURE 
ES OF RATIOS ARE: 


Gl 


RK] 


KARNIN 


LIQUIDITY, 


ET VALUE. 


OF REPAYING DEBTS, 


GS AND DIVIDEN 


FIRM’S PERFORMANCE, 


DS. 


WHAT ARE THE FIVE MAJOR CATEGORIES OF RATIOS? 


BY 


AND 


THI 


= 
G 
py 


ASSET MANAG 


EM 


ENT, 


D 


EBT 


ANSWER : 


CALCULATE THE 2002 CURRENT AND QUICK RATIOS BASED 
BALANCE SHEET AND INCOME STATEMENT DATA. 


ON THE PROJECTED 
WHAT CAN YOU SAY ABOUT THE 


COMPANY’S LIQUIDITY POSITION IN 2000, 2001, AND AS PROJECTED FOR 2002? 
WE OFTEN THINK OF RATIOS AS BEING USEFUL (1) TO MANAGERS TO HELP RUN 


THE 


BUSINESS, 


(2) 


STOCKHOLDERS FOR STOCK VALUATION. 


CURRENT RATIOo2 


QUICK RATIOo2 


UR 


HI 


GI 


COMPANY’ S 


eal 


EV 


r. 


iS. 


(CURRENT ASSE 
($2,680,112 - $1,716,480) /$1, 444,800 


NT AND QUICK RATIOS; 
BOTH RATIOS ARE 


CURRENT ASSETS/CURR 
$2,680,112/51,444, 800 


CURRENT AND QUICK RATIOS ARE 


INV 


TO BANKERS FOR CREDIT ANALYSIS, 


AND 


( 


3) TO 


WOULD THESE DIFFERENT TYPES OF 
ANALYSTS HAVE AN EQUAL INTEREST IN THE LIQUIDITY RATIOS? 


ENT LIABILITIE 


x 
n 


1.86x. 


r. 


LOW R 


ENTORY) /CURRENT LIABILITIE 


= 


x 
n 


0.667x. 


ELATIVE 


HOW. 


EV 


ER, 


THEY HAVE 


ELL 


W B 


ELOW T 


HE 


IND 


IMPROVED F 
USTRY AV 


ROM TH 


EI 
G 
am 


TO ITS 2000 


R 2001 


ERAGE, HOW 


EV 


ER. 


CALCULATE THE 2002 INVENTORY TURNOVER, 
FIXED ASSETS TURNOVER, AND TOTAL ASSETS TURNOVER. 


DAYS SALES OUTSTANDING (DSO), 
HOW DOES COMPUTRON’S 


UTILIZATION OF ASSETS STACK UP AGAINST OTHER FIRMS IN ITS INDUSTRY? 


ANSWER: 


INV 


DSOo2 


ENTORY TURNOV 


FE Ro2 SAL 


ES/INV 


R 


EC 


EIVABL 


ES/ (SALES/360) 


$878,000/ ($7,035, 600/360) 


$7,035,600/$1, 716,480 
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ENTORY 


44.9 DAYS. 


4.10x. 
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FIXED ASSETS TURNOVERo2 


SALES/NET FIXED ASSETS 
= $7,035,600/$817,040 = 8.61x. 


TOTAL ASSETS TURNOVERss = SALES/TOTAL ASSETS 
= $7,035,600/$3,497,152 = 2.01x. 


THE FIRM’S INVENTORY TURNOVER RATIO HAS BEEN STEADILY DECLINING, 


WHILE ITS DAYS SALES OUTSTANDING HAS BEEN STEADILY INCREASING. WHIL!I 


Gl 


THE FIRM’S FIXED ASSETS TURNOVER RATIO IS BELOW ITS 2000 LEVEL, IT IS 


ABOVE THE 2001 LEVEL. THE FIRM’S TOTAL ASSETS TURNOVER RATIO IS B 


[7] 


OW 


ITS 2000 LEVEL AND JUST SLIGHTLY BELOW ITS 2001 LEVEL. 


THE FIRM’S INVENTORY TURNOVER AND TOTAL ASSETS TURNOVER ARE BELOW 


HE INDUSTRY AVERAGE. THE FIRM’S DAYS SALES OUTSTANDING IS ABOVE THE 


Zz 


DUSTRY AVERAGE (WHICH IS BAD); HOWEVER, THE FIRM’S FIXED ASSETS 


URNOVER IS ABOVE THE INDUSTRY AVERAGE. (THIS MIGHT BE DUE TO THE FACT 


HAT COMPUTRON IS AN OLDER FIRM THAN MOST OTHER FIRMS IN THE INDUSTRY, 


N WHICH CASE, ITS FIXED ASSETS ARE OLDER AND THUS HAVE BEEN 


EPRECIATED MORE, OR THAT COMPUTRON’S COST OF FIXED ASSETS WERE LOWER 


=I 


HAN MOST FIRMS IN THE INDUSTRY.) THE FIRM’S OPERATING CAPITAL 


DHA OoO HH AHHH a 


FQUIREMENT RATIO IS HIGHER THAN THE INDUSTRY AVERAGE, INDICATING THAT 


COMPUTRON REQUIRES MORE DOLLARS OF CAPITAL TO GENERATE A DOLLAR OF 


SALES THAN THE AVERAGE FIRM IN THE INDUSTRY. 


r. 


D. CALCULATE THE 2002 DEBT, TIMES-INTEREST-EARNED, AND EBITDA COVERAGE 
RATIOS. HOW DOES COMPUTRON COMPARE WITH THE INDUSTRY WITH RESPECT TO 
FINANCIAL LEVERAGE? WHAT CAN YOU CONCLUDE FROM THESE RATIOS? 


ANSWER: DEBT RATIOo2 = TOTAL DEBT/TOTAL ASSETS 
= ($1,444,800 + $500,000) /$3,497,152 = 55.61%. 
TIEo2 = EBIT/INTEREST = $502,640/$80,000 = 6.3x. 


EBITDA COV 


r. 


Lt LEASE LOAN LEASE 
RAGEo1 = (zerrpa + pavunnns) /( INTEREST + REPAYMENTS * See 


= ($502,640 + $120,000 + $40,000)/($80,000 + $40,000) = 5.5x. 


THE FIRM’S DEBT RATIO IS MUCH IMPROVED FROM 2001, BUT IT IS STILL 


ABOVE ITS 2000 LEVEL AND THE INDUSTRY AVERAGE. THE FIRM’S TIE AND 


EBITDA COVERAGE RATIOS ARE MUCH IMPROVED FROM THEIR 2000 AND 2001 


r. 
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LEVELS, BUT THEY ARE STILL BELOW THE INDUSTRY AVERAGE. 


E. CALCULATE THE 2002 PROFIT MARGIN, BASIC EARNING POWER (BEP), RETURN ON 
ASSETS (ROA), AND RETURN ON EQUITY (ROE). WHAT CAN YOU SAY ABOUT THESE 
RATIOS? 


ANSWER: PROFIT MARGINoz = NET INCOME/SALES = $253,584/$7,035,600 = 3.6%. 


BASIC EARNING POWERoz = EBIT/TOTAL ASSETS = $502,640/$3,497,152 = 14.4%. 


ROAoz2 = NET INCOME/TOTAL ASSETS = $253,584/S$3,497,152 = 7.25%. 


T. 


ROEBo2 = NET INCOME/COMMON EQUITY = $253,584/$1,552,352 = 16.34%. 


I 
Gl 


THE FIRM’S PROFIT MARGIN IS ABOVE 2000 AND 2001 LEVELS AND IS AT TH 


(za 


Gl 


INDUSTRY AVERAGE. THE BASIC EARNING POWER, ROA, AND ROE RATIOS ARI 


ABOVE BOTH 2000 AND 2001 LEVELS, BUT BELOW THE INDUSTRY AVERAGE DUE TO 


POOR ASSET UTILIZATION. 


F. CALCULATE THE 2002 PRICE/EARNINGS RATIO, PRICE/CASH FLOW RATIOS, AND 
MARKET/BOOK RATIO. DO THESE RATIOS INDICATE THAT INVESTORS ARE 
EXPECTED TO HAVE A HIGH OR LOW OPINION OF THE COMPANY? 


ANSWER: EPS = NET INCOME/SHARES OUTSTANDING = $253,584/250,000 = $1.0143. 


GI 


PRICE/EARNINGS99 = PRICE PER SHARE 
= $12.17/$1.0143 = 12.0x. 


i 
~ 


EARNINGS PER SHAR 


Fl 


CHECK: PRICE = EPS x P/E = $1.0143(12) = $12.17. 


CASH FLOW/SHAREFo2 = (NI + DEP) /SHARES = ($253,584 + $120,000) /250,000 
= $1.49. 
PRICE/CASH FLOW = $12.17/$1.49 = 8.2x. 


BVPS = COMMON EQUITY/SHARES OUTSTANDING = $1,552,352/250,000 = $6.21. 


U 


Gl 


ER SHAR! 


MARKET/BOOK = MARKET PRICE PER SHARE/BOOK VALUE 
= $12.17/$6.21 = 1.96X. 


Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. Mini Case: 3 - 25 


BOTH THE P/E RATIO AND BVPS ARE ABOVE THE 2000 AND 2001 LEVELS BUT 


BELOW THE INDUSTRY AVERAGE. 


Be. PERFORM A COMMON SIZE ANALYSIS AND PERCENT CHANGE ANALYSIS. WHAT DO 
THESE ANALYSES TELL YOU ABOUT COMPUTRON? 


ANSWER: FOR THE COMMON SIZE BALANCE SHEETS, DIVIDE ALL ITEMS IN A YEAR BY THE 
TOTAL ASSETS FOR THAT YEAR. FOR THE COMMON SIZE INCOME STATEMENTS, 
DIVIDE ALL ITEMS IN A YEAR BY THE SALES IN THAT YEAR. 


Common Size Balance Sheets 


Assets 
2000 2001 2002E Ind 
Cash 0.6% 0.3% 0.4% 0.3% 
ST Invest. 3.3% 0.0% 2.0% 0.3% 
AR 23.9% 22.1% 25.1% 22.4% 
Invent. 48.7% 44.9% 49.1% 41.2% 
Total CA 76.5% 67.2% 76.6% 64.1% 
Net FA 23.5% 32.8% 23.4% 35.9% 
TA 100.0% 100.0% 100.0% 100.0% 
Liabilities and 
Equity 
2000 2001 2002E Ind. 
AP 9.9% 18.3% 12.5% 11.9% 
Notes pay. 13.6% 25.1% 17.2% 2.4% 
Accruals 9.3% 17.1% 11.7% 9.5% 
Total CL 32.8% 60.5% 4] % 23.7% 
LT Debt 22.0% 34.9% 14.3% 26.3% 
Com. Stock 31.3% 16.0% 48.1% 20.0% 
Ret. Earnings 13.9% -11.4% -3.7% 30.0% 
Total equity 45.2% 4.6% 44.4% 50.0% 
Total LéE 100.0% 100.0% 100.0% 100.0% 
Common Size Income 
statement 
2000 2001 2002E Ind 
Sales 100.0% 100.0% 100.0% 100.0% 
COGS 83.4% 98.2% 86.7% 84.5% 
Other exp. 9.9% . 71% 4.4% 4.4% 
Depr. 0.6% 2.0% 1.7% 4.0% 
EBIT 6.1% -11.8% 7.1% 7.1% 
Int. Exp. 1.8% 3.0% .1% 1.1% 
EBT 4.3% -14.9% 6.0% 5.9% 
Taxes 1.7% -5.9% 2.4% 2.4% 
NI 2.6% -8.9% 3.6% 3.6% 
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r 


COMPUTRON HAS HIGHER PROPORTION OF CURRENT ASSETS (49.1%) THAN 


r 


NDUSTRY (41.2%). COMPUTRON HAS SLIGHTLY LESS 


IQUITY (WHICH MEANS MORE 


I 
DEBT) THAN INDUSTRY. COMPUTRON HAS MORE SHORT-TERM DEBT THAN INDUSTRY, 
B 


UT LESS LONG-TERM DEBT THAN INDUSTRY. COMPUTRON HAS HIGHER COGS 


(86.7) THAN INDUSTRY (84.5), BUT LOWER DEPRECIATION. RESULT IS THAT 


COMPUTRON HAS SIMILAR EBIT (7.1) AS INDUSTRY. 


FOR THE 
VALUE IN TH 


ERCENT CHANGE ANALYSIS, DIVIDE ALL ITEMS IN A ROW BY TH 
FIRST YEAR OF THE ANALYSIS. 


r 


EE 


Eloy 


Percent Change Balance 


Sheets 
Assets 
2000 2001 2002E 
Cash 0.0% -19.1% 55.6% 
ST Invest. 0.0% -100.0% 47.4% 
AR 0.0% 80.0% 150.0% 
Invent. 0.0% 80.0% 140.0% 
Total CA 0.0% 71.4% 138.4% 
Net FA 0.0% 172.6% 137.0% 
TA 0.0% 95.2% 138.1% 
Liabilities and 
Equity 
2000 2001 2002E 
AP 0.0% 260.0% 200.0% 
Notes pay. 0.0% 260.0% 200.0% 
Accruals 0.0% 260.0% 200.0% 
Total CL 0.0% 260.0% 200.0% 
LT Debt 0.0% 209.2% 54.6% 
Com. Stock 0.0% 0.0% 265.4% 
Ret. Earnings 0.0% -260.6% -163.1% 
Total equity 0.0% -80.0% 133.9% 
Total L&E 0.0% 99.25 138.1% 
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Percent Change Income 


statement 
2000 2001] 2002E 
Sales 0.0% 70.0% 105.0% 
COGS 0.0% 100.0% 113.0% 
Other exp. 0.0% 100.0% -8.0% 
Depr. 0.0% 518.8% 534.9% 
EBIT 0.0% -430.3% 140.4% 
Int. Exp. 0.0% 181.6% 28.0% 
EBT 0.0% -691.1% 188.3% 
Taxes 0.0% -691.1% 188.3% 
NI 0.0% -691.1% 188.3% 

WE SEE THAT 2002 SALES GROW 105% FROM 2000, AND THAT NI GROWS 188% 


FROM 2000. SO COMPUTRON HAS BECOME MORE PROFITABLE. WE SEE THAT 
TOTAL ASSETS GROW AT A RATE OF 138%, WHILE SALES GROW AT A RATE OF 
ONLY 105%. SO ASSET UTILIZATION REMAINS A PROBLEM. 


H. USE THE EXTENDED DU PONT EQUATION TO PROVIDE A SUMMARY AND OVERVIEW OF 
COMPUTRON’S FINANCIAL CONDITION AS PROJECTED FOR 2002. WHAT ARE THE 
FIRM’S MAJOR STRENGTHS AND WEAKNESSES? 


. a _ PROFIT _ TOTAL ASSETS EQUITY 
ANSWER: DU PONT EQUATION = warcIn * TURNOVER ™~ MULTIPLIER 
= 3.6% x 2.01 x 1/(1 - 0.5561) = 16.3%. 


STRENGTHS: TH 


Ed 


FIRM’S FIXED ASSETS TURNOVER WAS ABOVE THE INDUSTRY 


AVERAGE. HOWEVER, IF THE FIRM’S ASSETS WERE OLDER THAN OTH 


Gl 


R FIRMS IN 


ITS INDUSTRY THIS COULD POSSIBLY ACCOUNT FOR THE HIGHER RATIO. 


r. 


(COMPUTRON’S FIXED ASSETS WOULD HAVE A LOWER HISTORICAL COST AND WOULD 


HAVE BEEN DEPRECIATED FOR LONGER P 


zr 


‘-RIODS OF TIME.) THE FIRM’S PROFIT 


MARGIN IS SLIGHTLY ABOVE TH 


r. 


INDUSTRY AVERAGE, DESPITE ITS HIGHER DEBT 


E 


RATIO. THIS WOULD INDICATE THAT THE FIRM HAS KEPT COSTS DOWN, BUT, 


AGAIN, THIS COULD BE RELATED TO LOWER DEPRECIATION COSTS. 


r. 


£5 


WEAKNESSES: THE FIRM’S LIQUIDITY RATIOS ARE LOW; MOST OF ITS ASSET 


MANAGEMENT RATIOS ARE POOR (EXCEPT FIXED ASSETS TURNOVER); ITS DEBT 


MANAGEMENT RATIOS ARE POOR, MOST OF ITS PROFITABILITY RATIOS ARE LOW 


zr 


(EXCEPT PROFIT MARGIN); AND ITS MARKET VALUE RATIOS ARE LOW. 


Mini Case: 3 - 28 Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. 


USE THE FOLLOWING SIMPLIFIED 2002 BALANCE SHEET TO SHOW, IN GENERAL 
TERMS, HOW AN IMPROVEMENT IN THE DSO WOULD TEND TO AFFECT THE STOCK 
PRICE. FOR EXAMPLE, IF THE COMPANY COULD IMPROVE ITS COLLECTION 
PROCEDURES AND THEREBY LOWER ITS DSO FROM 44.9 DAYS TO THE 32-DAY 
INDUSTRY AVERAGE WITHOUT AFFECTING SALES, HOW WOULD THAT CHANGE “RIPPLE 
THROUGH” THE FINANCIAL STATEMENTS (SHOWN IN THOUSANDS BELOW) AND 
INFLUENCE THE STOCK PRICE? 


ACCOUNTS RECEIVABLE $ 878 DEBT $1,945 
OTHER CURRENT ASSETS 1,802 
NET FIXED ASSETS 817 EQUITY 1,552 
LIABILITIES 
TOTAL ASSETS $3,497 PLUS EQUITY $3,497 


ANSWER: 


SALES PER DAY = $7,035,600/360 = $19,543. 


ACCOUNTS R 


r. 


‘;CEIVABLE UNDER NEW POLICY 


$19,543 x 32 DAYS 
$625,376. 


r. 


FR 


'ED CASH = OLD A/R - NEW A/R = $878,000 - $625,376 = $252,624. 


DOES IT APPEAR THAT INVENTORIES COULD BE REDUCED, AND, IF SO, HOW 
SHOULD THAT ADJUSTMENT AFFECT COMPUTRON’S PROFITABILITY AND STOCK 
PRICE. 


ANSWER: 


HE INVENTORY TURNOVER RATIO IS LOW. IT APPEARS THAT THE FIRM EITHER 


r. 


AS EXCESSIVE INVENTORY OR SOME OF THE INVENTORY IS OBSOLETE. IF 


GI 


ENTORY WERE REDUCED, THIS WOULD IMPROV 


r. 


THE LIQUIDITY RATIOS, TH 


V 
NVENTORY AND TOTAL ASSETS TURNOVER, AND THE DEBT RATIO, WHICH SHOULD 
P 


ROVE THE FIRM’S STOCK PRIC 


Ed 


AND PROFITABILITY. 
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IN 2001, THE COMPANY PAID ITS SUPPLIERS MUCH LATER THAN THE DUE DATES, 
AND IT WAS NOT MAINTAINING FINANCIAL RATIOS AT LEVELS CALLED FOR IN ITS 
BANK LOAN AGREEMENTS. THEREFORE, SUPPLIERS COULD CUT THE COMPANY OFF, 
AND ITS BANK COULD REFUSE TO RENEW THE LOAN WHEN IT COMES DUE IN 90 
DAYS. ON THE BASIS OF DATA PROVIDED, WOULD YOU, AS A CREDIT MANAGER, 
CONTINUE TO SELL TO COMPUTRON ON CREDIT? (YOU COULD DEMAND CASH ON 
DELIVERY, THAT IS, SELL ON TERMS OF COD, BUT THAT MIGHT CAUSE COMPUTRON 
TO STOP BUYING FROM YOUR COMPANY. ) SIMILARLY, IF YOU WERE THE BANK 
LOAN OFFICER, WOULD YOU RECOMMEND RENEWING THE LOAN OR DEMAND ITS 
REPAYMENT? WOULD YOUR ACTIONS BE INFLUENCED IF, IN EARLY 2002, 
COMPUTRON SHOWED YOU ITS 2002 PROJECTIONS PLUS PROOF THAT IT WAS GOING 
TO RAISE OVER $1.2 MILLION OF NEW EQUITY CAPITAL? 


ANSWER: 


WHILE THE FIRM’S RATIOS BASED ON THE PROJECTED DATA APPEAR TO BE 


IMPROVING, THE FIRM’S LIQUIDITY RATIOS ARE LOW. AS A CREDIT MANAG 


GI 


fe AE 


7] 


R 
WOULD NOT CONTINUE TO EXTEND CREDIT TO THE FIRM UNDER ITS CURRENT 


ARRANGEMENT, PARTICULARLY IF I DIDN’T HAVE ANY EXCESS CAPACITY. TERMS 


OF COD MIGHT BE 


7 
> 


ITTLE HARSH AND MIGHT PUSH THE FIRM INTO BANKRUPTCY. 


LIKEWISE, IF THE BANK DEMANDED REPAYMENT THIS COULD ALSO FORCE THE FIRM 


INTO BANKRUPTCY. 


CREDITORS’ ACTIONS WOULD DEFINITELY BE INFLUENCED BY AN INFUSION OF 


UITY CAPITAL IN THE FIRM. THIS WOULD LOWER THE FIRM’S DEBT RATIO AND 


r. 


ea) 
10 


CREDITORS’ RISK EXPOSURE. 


{| 


IN HINDSIGHT, WHAT SHOULD COMPUTRON HAVE DONE BACK IN 2000? 


ANSWER: 


BEFORE THE COMPANY TOOK ON ITS EXPANSION PLANS, IT SHOULD HAVE DONE AN 


EXTENSIVE RATIO ANALYSIS TO DETERMINE THE EFFECTS OF ITS PROPOSED 


EXPANSION ON THE FIRM’S OPERATIONS. HAD THE RATIO ANALYSIS BEEN 


r. 


r. 


CONDUCTED, THE COMPANY WOULD HAVE “GOTTEN ITS HOUSE IN ORDER” BEFORE 


UND! 


Gl 


RGOING THE EXPANSION. 


WHAT ARE SOME POTENTIAL PROBLEMS AND LIMITATIONS OF FINANCIAL RATIO 
ANALYSIS? 


ANSWER: 


SOME POTENTIAL PROBLEMS ARE LISTED BELOW: 
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1. COMPARISON WITH INDUSTRY AVERAGES IS DIFFICULT IF THE FIRM OPERATES 


r 


r 


MANY DIFFERENT DIVISIONS. 


2. DIFFERENT OPERATING AND ACCOUNTING PRACTICES DISTORT COMPARISONS. 


3. SOMETIMES HARD TO TELL IF A RATIO IS “GOOD” OR “BAD.” 


4. DIFFICULT TO TELL WHETHER COMPANY IS, ON BALANCE, IN A STRONG OR 


WEAK POSITION. 


r. 


5. “AVERAGE” PERFORMANCE IS NOT NECESSARILY GOOD. 


6. SEASONAL FACTORS CAN DISTORT RATIOS. 


r 


7. “WINDOW DRESSING” TECHNIQUES CAN MAK 


STATEMENTS AND RATIOS LOOK 


BETTER. 


N. WHAT ARE SOME QUALITATIVE FACTORS ANALYSTS SHOULD CONSIDER WHEN 
EVALUATING A COMPANY’S LIKELY FUTURE FINANCIAL PERFORMANCE? 


r 


ANSWER: TOP ANALYSTS RECOGNIZE THAT CERTAIN QUALITATIVE FACTORS MUST BE 


CONSIDERED WHEN EVALUATING A COMPANY. THESE FACTORS, AS SUMMARIZED BY 


THE AMERICAN ASSOCIATION OF INDIVIDUAL INVESTORS (AAITI), ARE AS 


FOLLOWS: 


1. ARE THE COMPANY’S REVENUES TIED TO ONE KEY CUSTOM 


Gl 


R? 


2. TO WHAT EXTENT ARE THE COMPANY’S REVENUES TIED TO ONE KEY PRODUCT? 


3. TO WHAT EXTENT DOES THE COMPANY RELY ON A SINGLE SUPPLIER? 


4, WHAT PERCENTAGE OF THE COMPANY’S BUSINESS IS GENERATED OVERSEAS? 


5. COMPETITION 


6. FUTURE PROSPECTS 


7. LEGAL AND REGULATORY ENVIRONMENT 


zr 
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g. 


Chapter 4 


Financial Planning and Forecasting Financial 


Statements 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


The operating plan provides detailed implementation guidance designed 


to accomplish corporate objectives. It details who is responsible for 
what particular function, and when specific tasks are to. be 
accomplished. Many companies use an operating plan which spans a 


5-year period, and hence is called the “five-year plan.” 


The financial plan details the financial aspects of the corporation’s 
operating plan. In addition to an analysis of the firm’s current 
financial condition, the financial plan normally includes a sales 
forecast, the capital budget, the cash budget, pro forma financial 
statements, and the external financing plan. 


A sales forecast is merely the forecast of unit and dollar sales for 
some future period. Of course, a lot of work is required to produce a 
good sales forecast. Generally, sales forecasts are based on the 
recent trend in sales plus forecasts of the economic prospects for the 
nation, industry, region, and so forth. The sales forecast is critical 
to good financial planning. 


With the percent of sales forecasting method, many items on the income 
statement and balance sheets are assumed to increase proportionally 
with sales. As sales increase, these items that are tied to sales also 
increase, and the values of these items for a particular year are 
estimated as percentages of the forecasted sales for that year. 


Funds are spontaneously generated if a liability account increases 
spontaneously (automatically) as sales increase. An increase in a 
liability account is a source of funds, thus funds have been generated. 
Two examples of spontaneous liability accounts are accounts payable 
and accrued wages. Note that notes payable, although a current 
liability account, is not a spontaneous source of funds since an 
increase in notes payable requires a specific action between the firm 
and a creditor. 


Th percentag of earnings which is paid out as dividends to 
stockholders is the dividend payout ratio. 


A pro forma financial statement shows how an actual statement would 
look if certain assumptions are realized. 
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h. Additional funds needed (AFN) are those funds required from external 
sources to increase the firm’s assets to support a sales increase. A 
sales increase will normally require an increase in assets. However, 
some of this increase is usually offset by a spontaneous increase in 
liabilities as well as by earnings retained in the firm. Those funds 
that are required but not generated internally must be obtained from 
external sources. Although most firms’ forecasts of capital 
requirements are made by constructing pro forma income statements and 
balance sheets, the AFN formula is sometimes used to forecast financial 


requirements. It is written as follows: 
Additional Required Spontaneous Increase in 
funds = increas increase in retained 
needed in assets liabilities earnings 


am = (2 Jas [= Jas sie este 


i. Capital intensity is the dollar amount of assets required to produce a 
dollar of sales. The capital intensity ratio is the reciprocal of the 
total assets turnover ratio. 


j. “Lumpy” assets are those assets that cannot be acquired smoothly, but 
require large, discrete additions. For example, an electric utility 
that is operating at full capacity cannot add a small amount of 
generating capacity, at least not economically. 


k. Financing feedbacks are the effects on the income statement and balance 
sheet of actions taken to finance increases in assets. 


1. Simple linear regression is used to estimate how specific balance sheet 
accounts vary in proportion to sales. The process involves regressing 
past account levels against past sales figures, which yields a 
regression equation which can be used to forecast the amount of the 
balance sheet item required to support an estimated sales level. 


m. Computerized financial planning models allow firms to easily assess the 
effects of different sales levels, different relationships between 
sales and operating assets, different assumptions about sales prices 
and operating costs, and different financing methods. Such forecasting 
models would then generate pro forma financial statements which 
management can use to assess whether the initial financial plan is 
feasible or whether it must be revised. Lotus 1-2-3 and Excel are 
readily available and popular programs that are used for computerized 
financial planning. 


4-2 Accounts payable, accrued wages, and accrued taxes increase spontaneously 
and proportionately with sales. Retained earnings increase, but not 
proportionately. 
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4-3 The equation gives good forecasts of financial 


A*/S and L*/S, as well as M and d, 
forecasting technique should be used. 


requirements if the ratios 


Otherwise, another 


4-4 False. At low growth rates, internal financing will take care of the 
firm’s needs. 

4-5 a. + 
bas The firm needs less manufacturing facilities, raw materials, and 


work in process. 


c. +. It reduces spontaneous funds; 
retained earnings. 


Ge. Rs 


Cs, Sabes 


f. Probably +. This should stimulate sales, 


by increased profits. 
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it may eventually increase 


so it may be offset in part 


Answers and Solutions: 4-3 


SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


4-1 AFN = (A*/So)AS - (L*/So)AS - MSi(1 - a) 


$3,000,000 $500,000 
= | ——— | $1,000,000 - | —————_]$1,000,000 - 0.05($6,000,000) (1 - 0.7) 


$5,000,000 $5,000,000 
= (0.6) ($1,000,000) - (0.1) ($1,000,000) - ($300,000) (0.3) 
= $600,000 - $100,000 - $90,000 
= $410,000. 


4-2 AFN 


$4,000,000 
$5,000,000 


= (0.8) ($1,000,000) - $100,000 - $90,000 
= $800,000 - $190,000 
= $610,000. 


}s1,000, 000 - (0.1) ($1,000,000) - ($300,000) (0.3) 


The capital intensity ratio is measured as A*/So. This firm’s capital 
intensity ratio is higher than that of the firm in Problem 4-1; 
therefore, this firm is more capital intensive--it would require a 
large increase in total assets to support the increase in sales. 


4-3 AFN = (0.6) ($1,000,000) - (0.1) ($1,000,000) - 0.05($6,000,000) (1 - 0) 
= $600,000 - $100,000 - $300,000 
$200,000. 


Under this scenario the company would have a higher level of retained 
earnings which would reduce the amount of additional funds needed. 


4-4 S2001 = $2,000,000; Azoor = $1,500,000; C2001 = $500,000; 
NP2001 = $200,000; A/P2001 = $200,000; Accruals2001 = $100,000; 
PM = 5%; d = 60%; A*/So = 0.75. 


AFN = (A*/So)AS - (L*/So)AS - MSi(1 - d) 
= (0.75)AS - [sone as -(0.05) (Si) (1 - 0.6) 
$2,000,000 


= (0.75)AS - (0.15)AS - (0.02)S: 
= (0.6)AS - (0.02)Si 
= 0.6(Si1- So) - (0.02)S1 
= 0.6(Si - $2,000,000) - (0.02) S1 
= 0.6S1 - $1,200,000 - 0.02Si 
$1,200,000 0.58S1 
$2,068,965.52 = Si. 


Sales can increase by $2,068,965.52 - $2,000,000 = $68,965.52 without 
additional funds being needed. 
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4-5 a. AFN = (A*/S) (AS) - (L*/S) (AS) - MSi(1 - d) 
122.5 V7.5 10.5 ‘ : 
= E22 hag - w ($70) - ($420) (0.6) = $13.44 million. 
$350 $350 
b. Upton Computers 
Pro Forma Balance Sheet 
December 31, 2002 
(Millions of Dollars) 
Forecast Pro Forma 
Basis &% after 
2001 2002 Sales Additions Pro Forma Financing Financing 

Cash S135 O01 S$ 4.20 S$ 4.20 
Receivables 26.0 0.743 31.20 31.20 
Inventories 58.0 0.166 69.60 69.60 

Total current 

assets S384 05 $105.00 $105.00 
Net fixed assets 35.0 0.1 42.00 42.00 
Total assets SI2225 $147.00 $147.00 
Accounts payable $ 9.0 0.0257 $ 10.80 $ 10.80 
Notes payable 18.0 18.00 +13.44 31.44 
Accruals 8.5 0.0243 10.20 10.20 

Total current 

liabilities S 35.5 $ 39.00 S$ 52.44 
Mortgage loan 6.0 6.00 6.00 
Common stock T5200 15.00 15.00 
Retained earnings 66.0 7.56* 73.56 73.56 

Total liab. 

and equity $122.5 $133.56 $147.00 

AFN = $ 13.44 

*PM = $10.5/$350 = 3% 
Payout = $4.2/$10.5 = 40%. 
NI = $350 x 1.2 x 0.03 = $12.6. 
Addition to RE = NI - DIV = $12.6 - 0.4($12.6) = 0.6($12.6) = $7.56. 


ec. Current ratio = 


$105/$52.44 = 2.00x. 


The current ratio is low compared to 2.5x in 2001 and the industry 


average of 3x. 


Debt/Total assets = 


$58.44/$147 


= 39.85% 


The debt-to-total assets ratio is too high compared to 33.9 percent in 
1998 and a 30 percent industry average. 


Rate of return _ 


(Profit margin) (Sales) 


on equity 


Stock + Retained earnings 
Net income _ $12.60 _ 


Equity 
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The rate of return on equity is 
a 12 percent industry average. 


4.2%. 


$88.56 


good compared to 13 percent in 2001 and 
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Financial S1L22.5 $17.5 


(1) requirements 7 $350 a as $350 (370) 
- (0.03) (0.6) ($364 + $378 + $392 + $406 + $420) 
= $24.5 - $3.5 - $35.28 = -$14.28 million surplus funds. 
(2) Upton Computers 
Pro Forma Balance Sheet 
December 31, 2003 
(Millions of Dollars) 
Forecast Pro Forma 
Basis % after 
2001 2002 Sales Additions Pro Forma Financing Financing 
Total curr. assets $ 87.50 0.25 $105.00 $105.00 
Net fixed assets 35.00 0.1 42.00 42.00 
Total assets $122.50 $147.00 $147.00 
Accounts payable $ 9.00 0.257 $ 10.80 $ 10.80 
Notes payable 18.00 18.00 -14.28 3.72 
Accruals 8.50 0.0243 10.20 10.20 
Total current 
liabilities $ 35.50 $ 39.00 $ 24.72 
ortgage loans 6.00 6.00 6.00 
Common stock 15.00 15.00 15.00 
Retained earnings 66.00 $35.28* 101.28 101.28 
Total liab. 
and equity $122.50 $161.28 $147.00 
AFN = $-14.28 
*PM = 3%; Payout = 40%. 
NI = 0.03 x ($364 + $378 + $392 + $406 + $420) = $58.8. 
Addition to RE = NI - DIV = $58.8 - $58.8(0.4) = $35.28. 
(3) Current ratio = $105/$24.72 = 4.25x (good). 


Debt/Total assets = $30.72/$147 = 20.9% (good). 
Return on equity = $12.6/5116.28 = 10.84% (low) .* 


*The rate of return declines becaus of the decrease in the 
debt/assets ratio. The firm might, with this slow growth, consider 
a dividend increase. A dividend increase would reduce future 
increases in retained earnings, and in turn, common equity, which 
would help boost the ROE. 


r 


Upton probably could carry out either the slow growth or fast growth 
plan, but under the fast growth plan (20 percent per year), the risk 
ratios would deteriorate, indicating that the company might have 
trouble with its bankers and would be increasing the odds of 
bankruptcy. 
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Sales 

Operating costs 
EBIT 

Interest 

EBT 

Taxes (40%) 

Net income 


Dividends (45%) 
Addition to R 


Fl a 


Cash 

Accts receivable 
Inventories 
Total curr. 
ASSES 
Fixed assets 
Total assets 


Accounts payable 
Accruals 

Notes payable 
Total current 
liabilities 
Long-term debt 
Total debt 
Common stock 


Retained earnings 
Total liabilities 


and equity 


AFN = 


Stevens Textiles 


Pro Forma Income Statement 


December 31, 


2002 


(Thousands of Dollars) 


Forecast Pro Forma 
2001 Basis 2002 
$36,000 1.15 x Salesoi $41,400 
$32,440 0.9011 x Saleso2 37,306 
S$ 3,560 $ 4,094 
560 560 
S$ 3,000 S$ 3,534 
1,200 1,414 
S$ 1,800 $ 2,120 
$ 810 $ 954 
$ 990 S$ 1,166 


Stevens Textiles 


Pro Forma Balance Sheet 


December 31, 2002 


(Thousands of Dollars) 


Forecast Pro Forma 
Basis % after 

2001 2002 Sales Additions Pro Forma Financing Financing 

$ 1,080 0.03 $ 1,242 $ 1,242 
6,480 0.1883 7,452 7,452 
9,000 0.25 10, 350 10, 350 
$16,560 $19,044 $19,044 
12,600 0.35 14,490 14,490 
$29,160 $33,534 $33,534 
S 4,320 0.12 $ 4,968 $ 4,968 
2,880 0.08 3,312 37312 
2,100 2,100 +2,128 4,228 

$ 9,300 $10,380 $12,508 
3,500 3,500 3,500 
$12,800 $13,880 $16,008 
3,500 3,500 3,500 
12,860 1,166* 14,026 14,026 
$29,160 $31, 406 $33,534 


*From income statement. 
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$ 2,128 


Answers and Solutions: 4-7 


b. Ainterest expense = $2,128 x 0.10 = $213. 


lst Pass Financing 2nd Pass 
2002 Feedback 2002 
Sales $41,400 $41,400 
Operating costs 37,306 37,306 
EBIT $ 4,094 $ 4,094 
Interest 560 +213 773 
EBT $3534 S:.'3), 321: 
Taxes (40%) 1,414 1.328 
Net income S$. 2,120 S 1,993 
Dividends (45%) S 954 $ 897 
Addition to retained 
earnings S$ 1,166 S 1,096 
A in RE because of feedback = $1,096 - $1,166 = -S70. 
lst Pass Financing 2nd Pass 
2002 Feedback 2002 
Total assets $33,534 $33,534 
Accounts payable S 4,968 S 4,968 
Accruals 3,312 3,312 
Notes payable 4,228 4,228 
Total curr. liab. $12,508 $12,508 
Long-term debt 3,500 3,500 
Total debt $16,008 $16,008 
Common stock 3,500 3,500 
Retained earnings 14,026 -70* 13,956 
Total liabilities 
and equity $33,534 $33,464 
AFN = $ 70 


*See income statement. 
Thus, the original AFN amount has been reduced after an additional 


iteration from $2,128 to $70. The cumulative AFN for both passes is 
$2,198. 
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4-7 aes. + & “Di Garlington Technologies Inc. 
Pro Forma Income Statement 
December 31, 2002 
Forecast lst Pass AFN 2nd Pass 
2001 Basis Additions 2002 Effects 2002 
Sales $3,600,000 1.10 x Salesoi $3,960,000 $3,960,000 
Operating costs 3,279,720 0.911 x Salesoz2 3,607,692 3,607,692 
EBIT $ 320,280 $ 352,308 $ 352,308 
Interest 20,280 20,280 +8,371** 28,651 
EBT $ 300,000 $ 332,028 $ 323,657 
Taxes (40%) 120,000 132811 129,463 
Net income $180,000 $199,217 $194,194 
Dividends: $1.08 
x 100,000 = $ 108,000 $ 112,000* +3,005*** $ 115,005 
Addition to RE: $ 72,000 $ 87,217 S$ 79,189 
*Preliminary 2002 Dividends = $1.12 x 100,000 = $112,000. 
*xA in Interest = $64,392 x 0.13 = $8,371. 
***A in 2002 Dividends = $64,391/$24 x 1.12 = $3,005. 
A in Addition to RE = $79,189 - $87,217 = -$8,028. 
Garlington Technologies Inc. 
Pro Forma Balance Statement 
December 31, 2002 
Forecast 
Basis % lst Pass AFN 2nd Pass 
2001 2002 Sales Additions 2002 Effects 2002 
Cash $ 180,000 0.05 $ 198,000 $ 198,000 
Receivables 360,000 0.1 396,000 396,000 
Inventories 720,000 O12 792,000 792,000 
Total current 
assets $1,260,000 $1,386,000 $1,386,000 
Fixed assets 1,440,000 0.4 1,584,000 1,584,000 
Total assets $2,700,000 $2,970,000 $2,970,000 
Accounts payable $ 360,000 0.1 $ 396,000 $ 396,000 
Notes payable 156,000 156,000 +64,392 220,392 
Accruals 180,000 0.05 198,000 198,000 
Total current 
liabilities S$ 696,000 $ 750,000 $ 814,392 
Common stock 1,800,000 1,800,000 +64,391 1,864,391 
Retained earnings 204,000 87,217* 291,227. =8;028** 283,189 
Total liab. 
and equity $2,.700;,000 $2,641,217 S296, 972 
AFN = S128, 783 $ 8,028 
Cumulative AFN = S128, 783 $__ 136,811 
*See lst pass income statement. 
xxSee 2nd pass income statement. 
c. AFN = $2,700,000/$3,600,000 (ASales) 
- ($360,000 + $180,000) /$3,600,000 (ASales) 
- (0.05) ($3,600,000 + ASales)0.4 
= 0.75(ASales) - 0.15(ASales) - 0.02(ASales) - $72,000 
0.6(ASales) - 0.02(ASales) - $72,000 
$72,000 = 0.58(ASales); ASales = $124,138. 
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Answers and Solutions: 4-9 


ASales _— $124,138 


Growth rate in sales = -45%, 
$3,600,000 $3,600,000 
4-8 ae Dag & Ce Damon Company 
Pro Forma Income Statement 
December 31, 2002 
(Thousands of Dollars) 
Forecast lst Pass AFN 2nd Pass 
2001 Basis 2002 Effects 2002 
Sales $8,000 1.2 x Saleso $9,600 $9,600 
Operating costs 7,450 0.931 x Salesoo 8,940 8,940 
EBIT $ 550 $ 660 $ 660 
Interest 150 150 ESO 180 
EBT $ 400 $ 510 $ 480 
Taxes (40%) 160 204 192 
Net income S240 $306 S288 
Dividends 
$1.04 x 150 = $ 156 $1.10 x 150 = S$ 165 +24%** S$ 189 
Addition to retained 
earnings: $ 84 S$ 141 $ 99 
*A in interest expense = ($51 + $248) x 0.10 = $30. 
**A in 2002 Dividends = $368/$16.96 x $1.10 = $24. 
A in addition to retained earnings = $99 - $141 = -S$42. 
Damon Company 
Pro Forma Balance Sheet 
December 31, 2002 
(Thousands of Dollars) 
Forecast 
Basis % lst Pass AFN 2nd Pass 
200 2002 Sales Additions 2002 Effects 2002 
Cash $ 80 0.01 $ 96 $ 96 
Accounts receivable 240 0.03 288 288 
Inventory 720 0.09 864 864 
Total curr. assets $1,040 $1,248 $1,248 
Fixed assets 3,200 0.04 3,840 3,840 
Total assets $4,240 $5,088 $5,088 
Accounts payable S 160 0.02 Ss 192 S$ 192 
Accruals 40 0.005 48 48 
Notes payable oe 262 #51** 303 
Total current 
liabilities S$ 452 S$ 492 $ 543 
Long-term debt 7244 1,244 +248%* 1,492 
Total debt $1,696 $1,736 $2,035 
Common stock , 605 1,605 +368** 1,973 
Retained earnings 939 141* 1,080 —AQRA* 1,038 
Total liabilities 
and equity $4,240 $4,421 $5,046 
AFN = $667 $ 42 
Cumulative AFN = S667 $709 


*See income statement, lst pass. 

**CA/CL = 2.3; D/A = 40%. 

Maximum total debt = 0.4 x $5,088 = $2,035. 
Maximum increase in debt = $2,035 - $1,736 = $299. 
Maximum current liabilities = $1,248/2.3 = $543. 
Increase in notes payable = $543 - $492 S5ili« 
Increase in long-term debt = $299 - $51 $248. 
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Increase in common stock = $667 - $299 = $368. 
x*xxSee income statement, 2nd pass. 


a Total liabilities Accounts Long - term Common Retained 
- a. = + + + 5 
and equity Payable debt stock earnings 


$1,200,000 $375,000 + Long-term debt + $425,000 + $295,000 
Long-term debt = $105,000. 


Total debt = Accounts payable + Long-term debt 
= $375,000 + $105,000 = $480,000. 


Alternatively, 
Total 
Total debt = liabilities - Common stock - Retained earnings 
and equity 


= $1,200,000 - $425,000 - $295,000 = $480,000. 


b. Assets/Sales (A*/S) = $1,200,000/$2,500,000 = 48%. 
L*/Sales = $375,000/$2,500,000 = 15%. 
2002 Sales = (1.25) ($2,500,000) = $3,125,000. 


AFN = (A*/S) (AS) - (L*/S) (AS) - MSi(1 - d) - New common stock 


= (0.48) ($625,000) - (0.15) ($625,000) - (0.06) ($3,125,000) (0.6) - $75,000 
= $300,000 - $93,750 - $112,500 - $75,000 = $18,750. 


Alternatively, using the percentage of sales method: 


Forecast 
Basis % Additions (New 
2001 2002 Sales Financing, R/E) Pro Forma 
Total assets $1,200,000 0.48 $1,500,000 
Current liabilities S$ 375,000 OTS S 468,750 
Long-term debt 105,000 105,000 
Total debt S$ 480,000 S 573-750 
Common stock 425,000 75,000* 500,000 
Retained earnings 295,000 112,500** 407,500 
Total common equity $ 720,000 $ 907,500 
Total liabilities 
and equity $1,200,000 $1,481,250 
AFN = Long-term debt = $ 18,750 
*Given in problem that firm will sell new common stock = $75,000. 
**PM = 6%; Payout = 40%; NI2o2 = $2,500,000 x 1.25 x 0.06 = $187,500. 
Addition to RE = NI x (1 - Payout) = $187,500 x 0.6 = $112,500. 
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4-10 Cash $ 100.00 x 2 = $ 200.00 
Accounts receivable 200.00 x 2 = 400.00 
Inventories 200.00 x 2 = 400.00 
Net fixed assets 500.00 + 0.0 = 500.00 
Total assets $1,000.00 $1,500.00 
Accounts payable S$ 50.00 x 2 = § 100.00 
Notes payable 150.00 150.00 + 360.00 = 510.00 
Accruals 50.00 x 2 = 100.00 
Long-term debt 400.00 400.00 
Common stock 100.00 100.00 
Retained earnings 250.00 + 40 = 290.00 
Total liabilities 

and equity $1,000.00 $1,140.00 
AFN $__360.00 


Capacity sales = Sales/0.5 = $1,000/0.5 


$2,000. 
Target FA/S ratio = $500/$2,000 = 0.25. 


Target FA = 0.25(S$2,000) = $500 = Required FA. Since the firm currently 
has $500 of fixed assets, no new fixed assets will be required. 


Addition to RE = M(Si) (1 - Payout ratio) = 0.05($2,000) (0.4) = $40. 
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SOLUTION TO SPREADSHEET PROBLEMS 


The detailed solution for the spreadsheet problem is available both on the 
instructor’s resource CD-ROM (in the file Solution for Ch 04-11 Build a 
Model.xls) and on the instructor’s side of the Harcourt College 
Publishers’ web site, http://www.harcourtcollege.com/finance/theoryl0e. 


a. Input data: 


Forecasted sales growth: 


2002 15.0% 
2003 15.0% 
2004 15.0% 
2005 15.0% 
2006 15.0% 
AFN financing percentages: 
Notes payable 50.0% 
Long-term debt 50.0% 
Common stock 0.0% 
Debt costs: 
Notes payable 12.0% 
Long-term debt 12.0% 
Tax rate 40.0% 
Dividend payout ratio 40.0% 
Key output: 
2002 AFN $ 7.0 
2003 AFN $ 8.3 
2004 AFN $ 9.7 
2005 AFN $11.4 
2006 AFN $13.4 
Cumulative AFN $49.8 
Ratios: 
2001 12002 200 2004 2005 2006 
Cur 2:25 Ziel 1.8 1.6 1.5 1.4 
PM 5.0% 4.7% 4.3% 4.1% 3.8% 3.6% 
TATO me i eee hai, Lack ie ew 
ROA 5.6% 5.2% 4.8% 4.5% 4.2% 3.9% 
Debt 34.7% 40.1% 45.0% 49.5% 53.6% 57.2% 
ROE 8.6% 8.7% 8.8% 8.9% 9.1% 9.2% 
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Projected income statements 


(in millions): 


Initial Final MInitial Final Initial Final JInitial Final [Initial Final 
2002 2002 2003 2003 2004 2004 2005 2005 2006 2006 
Sales $92.0 $52.0 Sl05.8 $105.8 S121.% Sl2L.7 “$139.9 “$139.9 $160.9 $160.9 
Operating costs 82.0 82.0 94.3 94.3 108.4 108.4 124.7 124.7 143.4 143.4 
EBIT $10.0 10-070 SLde5. (SL 5. (S113. 2) 7613.2) 9S -15.2) -S-15.2) S15) S18 
Less interest 26 258 258 358 338 5.0 O20 6.4 6.4 8.0 
Earnings 
before taxes $ 8.0 $7.2 $ 8.7 Teh Se 94. S- -B.2 $10.2 -$ 8.8) <S- 11.1 s$- 9/5 
Taxes 352 259 cies) 351 350 333 4.1 3.5 4.4 3.8 
NI avail to common S$ 4.8 $453 Sob? AsO: “So 25.80, Sa <8.0 So 165d Son B4 So 6. SOD 
Dividends to common $ 1.9 Se So 2 eG S23. S200 Se 2b So 21 SE 2 S23 
Additions to RE S229 S226 $5 63s 2:8 po (BA Se BO. So Be Se B82. Se 40 5. 23.4 
Projected balance sheets (in millions): 
Initial Final Initial Final Initial Final JInitial Final [Initial Final 
2002 2002 2003 2003 2004 2004 2005 2005 2006 2006 
Cash $ 4.6 $ 4.6 $ 5.3 $5.3 $ 6.1 $ 6.1 $ 7.0 $ 7.0 $ 8.0 $ 8.0 
Accounts rec 13.8 13.8 Leo Loe 18.3 18.3 21.50 21.0 24.1 24.1 
Inventories 18.4 18.4 2052 21.2 24.3 24.3 28.0 28.0 322 322 
Tot curr assets $36.8 $36.8 $42.3 $42.3 $ 48.7 $ 48.7 $ 56.0 $ 56.0 $ 64.4 $ 64.4 
Net plant and equip 46.0 46.0 52.29 52.2/9 60.8 60.8 70.0 70.0 80.5 80.5 
Total assets $82.8 $82.8 $95.2 $95.2 $109.5 $109.5 $125.9 $125.9 $144.8 $144.8 
Accounts payable 2 O52 2 9:2 $10.6 $10.6 $ 12.2 $ 12.2 $ 14.0 $ 14.0 $ 16.1 $ 16.1 
Notes payable 5.0 8.5 8.5 12.7 12.7 17.5 i7 5 23:2 233.2 29:9 
Accruals 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total curr liab $14.2 cee | S195 1. $2362. v8, 2458 S29. S31 b. S892. » So 3923. : $46.0 
Long-term debt L230 15,5 1£5:,.5 19.7 Lid 24.5 24.5 30.2 30.2 36.9 
Total debt $26.2 $33.2 $34.6 $42.9 $ 44.5 $ 54.2 $ 56.0 $ 67.4 $ 69.5 $ 82.9 
Common stock 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 
Retained earnings 29.9 29.26 a2 yt 3253 ere 3538 39.0 eee) 42.5 41.9 
Tot common equity $49.9 $49.6 $52.7 $92.3 “S2bO eT.  S2b5).3 $59.0 “$258.5. 2G: 2625." 9: 619 
Tot liabs & equity $76.1 $82.8 $87.3 $95.2 $100.2 $109.5 $115.0 $125.9 $132.0 $144.8 
Initial Final MInitial Final Initial Final MInitial Final [Initial Final 
2002 2002 2003 2003 2004 2004 2005 2005 2006 2006 
Add Funds 
Needed (AFN) $6.7 $7.0 $7.9 $8.3 $9.3 $9.7 $10.9 $11.4 $12.8 $13.4 
Add notes payable $3.4 $3.5 $4.0 $4.1 $4.7 $4.9 $5.5 $5.7 S$ 6.4 S$ 6.7 
Add L-T debt 3.4 3.3 4.0 4.1 4.7 4.9 54.5) Dict 6.4 O61 
Add common stock ($) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total new 
securities $6.7 $7.0 $7.9 $8.3 $95.3 Sel $10.9 $11.4 $12.8 $13.4 


Under this scenario, 
profit margin, 


ratio, 


and the 


debt 


one can see a deterioration of the current assets 
ROA, 


ratio. 


increases--this is due to the leveraging effect. 
indicates an increase in risk. 


Solution to Spreadsheet Problems: 4 - 14 


Note that ROE 
This trend clearly 
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b. Sales growth = 20% 


Input data: 
Forecasted sales growth: 
2002 20.0% 
2003 20.0% 
2004 20.0% 
2005 20.0% 
2006 20.0% 
AFN financing percentages: 
Notes payable 50.0% 
Long-term debt 50.0% 
Common stock 0.0% 
Debt costs: 
Notes payable 12.0% 
Long-term debt 12.0% 
Tax rate 40.0% 
Dividend payout ratio 40.0% 
Key output: 
2002 AFN $10.2 
2003 AFN $12.6 
2004 AFN $15.4 
2005 AFN $18.8 
2006 AFN $22.9 
Cumulative AFN $79.9 
Ratios: 
2001 2002 2003 2004 2005 2006 
Cur 255 1.9 1.7 Ae 18 12 
PM 5.0% 4.5% 4.1% 3.7% 3.3% 3.0% 
TATO ieee Desi Abpea ea: di? ieee 
ROA 5.6% 5.0% 4.5% 4.1% 3.7% 3.4% 
Debt 34.7% 42.6% 49.5% 55.4% 60.6% 65.2% 
ROE 8.6% 8.7% 8.9% 9.2% 9.4% 9.7% 
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Projected income statements (in millions): 


Initial Final MInitial Final Initial Final [Initial Final Initial Final 
2002 2002 2003 2003 2004 2004 2005 2005 2006 2006 


Sales $96.0 $96.0 $115.2 $115.2 $138.2 $138.2 $165.9 $165.9 $199.1 $199.1 
Operating costs 85.6 85.6 102.7 102.7 23°32 P2352 147.8 147.8 177.4 177.4 
EBIT $10.4 SLO ed oS 2s eS 26S 0: bb 6 Oe 6 UO Bee 6 2G 

Less interest vas) Sat Be2 4.7 4.7 6.6 6.6 8.8 8.8 IAG 
Earnings 

before taxes $ 8.4 SO he2. VSr 9.3) VS ORB. “Sv T0238 YSe “Babs Sade5 3S. 952 S$. 12.8. +S. 1.0%1 
Taxes 3.4 Zi9 cra coal 4.1 3.4 4.6 Bel 5.1 4.0 
NI avail to common S$ _ 5.1 S48 So 586: So 94 S652 So ob. US 6S bebe Se hak. 3S. 160 
Dividends to common $ 2.0 Sleek S22 SO “S225 S230 6S 28 SO 2uD SoBe So 2a 
Additions to RE 363 20 S206 84 °323 $4.28 oS "3.7 x84 B20 S.A WS. 53858) 182. 26> SB. 13.6 


Projected balance sheets (in millions): 


Initial Final Initial Final Initial Final JInitial Final [Initial Final 
2002 2002 2003 2003 2004 2004 2005 2005 2006 2006 
Cash $ 4.8 $ 4.8 $ 5.8 © 568 S 6.9- S$ “6.9 S$: 833° S> 823. S-1020 $100 
Accounts receivable 14.4 14.4 LT. as ems 20.7 204% 24.9 24.9 29.9 29.9 
Inventories 19372 193,72 23.20 23.20 27.6 27.6 3322 3322 2968 29 68 
Tot curr assets $38.4 $38.4 $46.1 $46.1 $ 55.3 $§ 55.3 $ 66.4 $ 66.4 $ 79.6 $ 79.6 
Net plant and equip 48.0 48.0 57.6 57.6 69. 69. 82.9 82.9 99.5 99:25 
Total assets $86.4 $86.4 $103.7 $103.7 $124.4 $124.4 $149.3 $149.3 $179.2 $179.2 
Accounts payable 2 9:26 $ 9.6 Si1-.5 $11.5 $ 13.8 $ 13.8 $ 16.6 $ 16.6 $19.9 $ 19.9 
Notes payable 5.0 10. 10°51. 16.4 16.4 24. 24.1 33:25: 33:25: 44.9 
Accruals 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total curr liab $14.6 SLO 7 $21.6 $27.9 $ 30.2 $ 37.9 $ 40.7 $ 50.1 $ 53.4 $ 64.8 
Long-term debt 1250 Lie Viel 23.4 23.4 31 3151 40.5 40.5 51.9 
Total debt $26.6 $36.8 $38.7 $51.3 “S$ 53.6. $69.0 “S$. 7L.7 $90.5 “$9259 “$116.28 
Common stock 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 
Retained earnings 30.0 29.6 32.69 32.4 36. 35.4 39.6 38.8 43.4 42.4 
Tot common equity $50.0 $49.6 $52.9 $52.4 $ 56. $ 55.4 $ 59.6 $ 58.8 $ 63.4 S$ 62.4 
Tot liabs & equity $76.6 $86.4 591.7 $103.7 $109.7 $124.4 $131.3 $149.3 $157.2 $179.2 
Initial Final Initial Final Initial Final MInitial Final [Initial Final 
2002 2002 2003 2003 2004 2004 2005 2005 2006 2006 
Add Funds 

Needed (AFN) $9.8 $10.2 $12.0 $12.6 $14.7 $15.4 $18.0 $18.8 $21.9 $22.9 
Add notes payable $4.9 $5.1 $6.0 $6.3 $7.4 $7.7 $ 9.0 $9.4 $11.0 $11.5: 
Add L-T debt 4.9 Sed 6.0 6.3 7.4 7 9.0 9.4 11.0 1135 
Add common stock ($) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total new 
securities $9.8 $10.2 $12.0 $12.6 $14.7 $15.4 $18.0 $18.8 $21.9 $22.9 
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Sales growth = 10%. 


Input data: 
Forecasted sales growth: 
2002 10.0% 
2003 10.0% 
2004 10.0% 
2005 10.0% 
2006 10.0% 
AFN financing percentages: 
Notes payable 50.0% 
Long-term debt 50.0% 
Common stock 0.0% 
Debt costs: 
Notes payable 12.0% 
Long-term debt 12.0% 
Tax rate 40.0% 
Dividend payout ratio 40.0% 
Key output: 
2002 AFN $ 3.8 
2003 AFN $ 4.3 
2004 AFN $ 4.9 
2005 AFN $295 
2006 AFN $ 6.1 
Cumulative AFN $24.6 
Ratios: 
2001 2002 2003 2004 2005 2006 
Cur 255 22 2.1 1.9 1.8 1 
PM 5.0% 4.8% 4.7% 4.5% 4.4% 4.2% 
TATO al i elke gael ‘Li sak lieu Ae 
ROA 5.6% 5.4% 5.2% 5.0% 4.8% 4.7% 
Debt 34.7% 37.4% 40.0% 42.4% 44.8% 47.0% 
ROE 8.6% 8.6% 8.7% 8.7% 8.8% 8.8% 
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Projected income statements 


(in millions): 


Initial Final MInitial Final Initial Final JInitial Final Initial Final 
2002 2002 2003 2003 2004 2004 2005 2005 2006 2006 
Sales $88.0 $88.0 $ 96.8 $ 96.8 $106.5 $106.5 $117.1 $117.1 $128.8 $128.8 
Operating costs 78.4 78.4 86.3 86.3 94.9 94.9 104.4 104.4 114.8 114.8 
EBIT $ 9.6 S86 So ee lO Te Go eG 6 ee Te ee Oe AO 
Less interest 200 245 245 340 3.0 3a 3a 4.2 4.2 4.9 
Earnings 
before taxes $ 7.6 Sek oS “Bd VS OPS BGS HBO! SS) 932 S> Bb S19. SOT 
Taxes 3.0 2.8 B42 3:30 3.4 3.32 37 3.4 3.9 3.6 
NI avail to common S$ 4.5 SAS Si Ax ~Sea4xbo Si 5.02 Si dB Se 255) So 2G “S$ = 5.29 Sid 
Dividends to common $ 1.8 Sleek SO Se eB SARs So SSO Soe De OS DO Sue AD Si 2652 
Additions to RE See! S206 384 220% 233 2 S42 Bed 8 209". Se 2858-5 8 Bl SS BR 5 858. 
Projected balance sheets (in millions): 
Initial Final MInitial Final Initial Final Initial Final Initial Final 
2002 2002 2003 2003 2004 2004 2005 2005 2006 2006 
Cash $4.4 S$ 4.4 $ 4.8 3 4e8 S. -553: 2S) 523 oS: “bwi9e “S: “ONO Sy 6.4" S$: 6.4 
Accounts receivable 13.2 13.2 14.5 14.5 16.0 16.0 17.6 17.6 1.3 1o.3 
Inventories 17.6 17.6 19.4 19.4 21.03) 2133) 23.4 23.4 25.8 25.8 
Tot curr assets $35.2 $35.2 $38.7 $38.7 $ 42.6 $ 42.6 $ 46.9 $ 46.9 $ 51.5 $ 51.5 
Net plant and equip 44.0 44.0 48.4 48.4 oat Dose 58.6 58.6 64.4 64.4 
Total assets $719.2 $79.2 $87.1 $87 $95.8 $ 95.8 $105.4 $105.4 $116.0 $116.0 
Accounts payable $ 8.8 $ 8.8 Oat $9.0 S 1026) -$: 100. “SADT “Sd S$. 12.9" S-12.9 
Notes payable 5.0 6.9 6.9 ci 9. LS 12.5 14.2 4.2 des 3 
Accruals 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total curr liab $13.8 $15.7 $16.6 SIBw8: Se LO. 3S 22.25 “So 2352 $2549." Se 2k. oS) 302 
Long-term debt 12.0 L359 L359 16. 16. 18.5 18.5 Dil oe 2 2 24.3 
Total debt $25.8 $29.6 $30.5 $34.8 $ 35.8 $ 40.7 $ 41.7 $ 47.2 $ 48.4 $ 54.5 
Common stock 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 
Retained earnings 29.7 29.6 S255 S23 35.4 elo SB sco Joes A 41.8 41.5 
Tot common equity $49.7 $49.6 $52.5 $52.3 $ 55.4 $ 55.2 $ 58.5 $ 58.2 $ 61.8 $ 61.5 
Tot liabs & equity $75.5 S79 2 $83.0 Sh7.l 6. 91.2 6.85.8 6100.2 8105.4 $110.1 6116.0 
Initial Final MInitial Final Initial Final Initial Final Initial Final 
2002 2002 2003 2003 2004 2004 2005 2005 2006 2006 
Add Funds 
Needed (AFN) S367 $3.8 $4.1 $4.3 $4.6 $4.9 $5.2 $5.5 $ 5.8 $ 6. 
Add notes payable $1.8 $1.9 $2.1 $2.2 $2.3 $2.4 $ 2.6 $2.7 922.9 3, 
Add L-T debt 1.8 1.9 2501 2°32 2:3, 2.4 2.6 200 2:39 Ze 
Add common stock ($) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0 0.0 0.0 
Total new 
securities $3.7. $3.8 $4.1 $4.3 $4.6 $4.9 S532 $55.5 $5.8 $_6 
Again, when sales growth is increased to 20%, there is an even greater 


deterioration in the ratios indicated in Part a. When sales growth is 
decreased to 10%, the deterioration still continues but not as much. 
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c. (1) Dividend payout ratio = 70 percent. 
Input data: 


Forecasted sales growth: 


2002 15.0% 
2003 15.0% 
2004 15.0% 
2005 15.0% 
2006 15.0% 
AFN financing percentages: 
Notes payable 50.0% 
Long-term debt 50.0% 
Common stock 0.0% 
Debt costs: 
Notes payable 12.0% 
Long-term debt 12.0% 
Tax rate 40.0% 
Dividend payout ratio 70.0% 
Key output: 
2002 AFN $ 8.3 
2003 AFN S957 
2004 AFN $11.3 
2005 AFN $13.1 
2006 AFN S15 <2 
Cumulative AFN $57.8 
Ratios: 
2001 2002 2003 2004 2005 2006 
Cur 25 2.0 ala dee) 1.4 Le 
PM 5.0% 4.6% 4.2% 3.8% S206 3.2% 
TATO dee dgelt ddyzlt Tesh ih gilt lene 
ROA 5.6% 5.1% 4.6% 4.2% 329% 3.5% 
Debt 34.7% 41.7% 47.9% 53.5% 58.4% 62.7% 
ROE 8.6% 8.7% 8.9% 9.1% 9.3% 9.5% 
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Projected income statements (in millions): 


Initial Final MInitial Final Initial Final JInitial Final [Initial Final 
2002 2002 2003 2003 2004 2004 2005 2005 2006 2006 


Sales $92.0 $92.0 $105.8 $105.8 $121.7 $121.7 $139.9 $139.9 $160.9 $160.9 
Operating costs 82.0 82.0 94.3 94.3 108.4 108.4 124.7 124.7 143.4 143.4 
EBIT $10.0 SOO: 2 ue See CaS es RS: eee Tee ee: Re ees 

Less interest 26 30 340 4.2 4.2 ees, eres husk hol 8.9 
Earnings 

before taxes $ 8.0 SRO" 9S BieSs 'S) 7.3" “Sr ihe 6Sr SPP SS. OO. 3S Ba, SS- L.Oid 3S 6B.6 
Taxes 352 2.8 3.4 259 3.6 Jal 39) Si 4.2 3.4 
NI avail to common S$ 4.8 SiAG2- Se bed Si a APa. So OA @ San At SOS SAI, SS 6B SO ONAL 
Dividends to common $ 3.4 § 2.9 $ 3.6 $ 3.1 $ 3.8 $ 3.2 $ 4.1 $ 3.4 $ 4.4 $ 3.6 
Additions to RE Ss 1.4 Se les 8-15 S158 6 ole Si. <S--d) Se 2b Bae B.S 


Projected balance sheets (in millions): 


Initial Final Initial Final Initial Final Initial Final Initial Final 
2002 2002 2003 2003 2004 2004 2005 2005 2006 2006 


Cash $ 4.6 $ 4.6 $ 5.3 $5.3 $ 6.1 $ 6.1 $ 7.0 $ 7.0 $ 8.0 $ 8.0 
Accounts receivable 13.8 13.8 Lees Lees 18.3 13%3 21.50 21.0 24.1 24.1 
Inventories 18.4 18.4 24.52 241.42 24.3 24.3 28.0 28.0 3252 322 

Tot curr assets $36.8 $36.8 $42.3 $42.3 $ 48.7 $ 48.7 $ 56.0 $ 56.0 $ 64.4 $ 64.4 
Net plant and equip 46.0 46.0 52..:9 52.9 60.8 60.8 70.0 70.0 80.5 80.5 
Total assets $82.8 $82.8 $95.2 $95.2 $109.5 $109.5 $125.9 $125.9 $144.8 $144.8 
Accounts payable 2 92 29.2 $10.6 $10.6 $ 12.2 $ 12.2 $ 14.0 $ 14.0 $ 16.1 $ 16.1 
Notes payable 5.0 9.2 9.2 14.0 14.0 19.7 1:95.51 26.3 26.3 33:.:9 
Accruals 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total curr liab $14.2 $18.4 SL. 2 $24.6 $ 26.2 $ 31.9 $ 33.7 $ 40.2 $ 42.3 $ 50.0 
Long-term debt L240 16.2 16.32 21.0 21.0 26.7 26.7 3353 33.3 40.9 

Total debt $26.2 $34.5 $35.9 $45.6 $ 47.2 $ 58.5 $ 60.4 $ 73.5 $ 75.6 $ 90.8 
Common stock 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 
Retained earnings 28.4 2863 29.8 29.6 ge 31.0 oe 32.4 34.3 34.0 

Tot common equity $48.4 $48.3 $49.8 $49.67 “Sbd22 “SUI. Or 9S. 5269) S524) *S:. -54..3) S$. -54..0 
Tot liabs & equity $74.6 $82.8 S854 7 $95.2 $ 98.4 $109.5 $113.1 $125.9 $129.9 $144.8 


Initial Final MInitial Final Initial Final [Initial Final Initial Final 
2002 2002 2003 2003 2004 2004 2005 2005 2006 2006 


Add Funds 
Needed (AFN) $8.2 85.3 $9.5 $o.7 Side $11.3 $12.9 S135 $14.9 S12 
Add notes payable $4.1 $4.2 $4.8 $4.9 S255 2 Od $ 6.4 $ 6.6 S75 $ 7.6 
Add L-T debt 4.1 4.2 4.8 4.9 ope) oa) 6.4 6.6 Leo 1G 
Add common stock (S$) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total new 
securities $8.2 $8.3 $9.5 So et Saks. Sit. $12.9 S13 $14.9 $15.2 
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(2) Dividend payout ratio = 20 percent. 
INPUT DATA: 


Forecasted sales growth: 


2002 15.0% 
2003 15.0% 
2004 15.0% 
2005 15.0% 
2006 15.0% 
AFN financing percentages: 
Notes payable 50.0% 
Long-term debt 50.0% 
Common stock 0.0% 
Debt costs: 
Notes payable 12.0% 
Long-term debt 12.0% 
Tax rate 40.0% 
Dividend payout ratio 20.0% 
Key output: 
2002 AFN $ 6.1 
2003 AFN S72 
2004 AFN $ 8.6 
2005 AFN $10.1 
2006 AFN $11.9 
Cumulative AFN $43.9 
Ratios: 
2001 2002 2003 2004 2005 2006 
Cur 25 2A 1.9 Leh 1.6 15 
PM 5.0% 4.7% 4.5% 4.2% 4.0% 3.8% 
TATO dee pale yaelt ‘Axed Déeclt deg ib 
ROA 5.6% 5.3% 5.0% 4.7% 4.5% 4.2% 
Debt 34.7% 39.0% 43.0% 46.7% 50.0% 53.2% 
ROE 8.6% 8.6% 8.7% 8.8% 8.9% 9.1% 
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Projected income statements 


(in millions): 


Initial Final MInitial Final Initial Final JInitial Final [Initial Final 
2002 2002 2003 2003 2004 2004 2005 2005 2006 2006 
Sales $92.0 $92.0 $105.8 $105.8 $121.7 $121.7 $139.9 $139.9 $160.9 $160.9 
Operating costs 82.0 82.0 94.3 94.3 108.4 108.4 124.7 124.7 143.4 143.4 
EBIT $10.0 100°. Ss. CS LSS (STB 22 S822) S915 ..2) S$ -15.2) Sb Sk. 5 
Less interest 26 Zit Zk 326 Bat 4.6 4.6 548 5468 743 
Earnings 
before taxes $ 8.0 $7.3 $ 8.8 $ 7.9 $ 9.6 $ 8.6 $10.6 $ 9.4 $11.7 $ 10.2 
Taxes 352 2:49 cies) 322 3:9 3.4 4.2 Sel 4.7 4.1 
NI avail to common S$ 4.8 SA ode So bis. Se = Ae St eB Seb 2- oS 6 A SO ORIG. SEO Se 6. 
Dividends to common $ 1.0 $069" Sis ai S09 Se SOF 8S -3 $ 1.1 $ 1.4 $ =#1.2 
Additions to RE 3 3..8 S325 68: 42° $9 °3.8 oS) 4e6 S$. 4eP 9S. “iP Se 2.5. Sp 56 - Be 4.9 
Projected balance sheets (in millions): 
Initial Final Initial Final Initial Final JInitial Final [Initial Final 
2002 2002 2003 2003 2004 2004 2005 2005 2006 2006 
Cash $ 4.6 $ 4.6 © DOe3 $5.3 $ 6.1 $ 6.1 $ 7.0 $ 7.0 $ 8.0 $ 8.0 
Accounts receivable 13.8 13.8 Loe Loe 18.3 185.3 21.50 21.0 24.1 24.1 
Inventories 18.4 18.4 21.2 21.2 24.3 24.3 28.0 28.0 322 322 
Tot curr assets $36.8 $36.8 $42.3 $42.3 $ 48.7 $ 48.7 $ 56.0 $ 56.0 $ 64.4 $ 64.4 
Net plant and equip 46.0 46.0 52..:9 52.2/9 60.8 60.8 70.0 70.0 80.5 80.5 
Total assets $82.8 $82.8 $95.2 $95.2 $109.5 $109.5 $125.9 $125.9 $144.8 $144.8 
Accounts payable 2 O52 2 92 $10.6 $10.6 $ 12.2 $ 12.2 $ 14.0 $ 14.0 $ 16.1 $ 16.1 
Notes payable 5.0 8.1 8.1 11.7 tT 16.0 16.0 21.0 21.0 27.0 
Accruals 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total curr liab $14.2 $17.3 $18.6 $22.3: 9:/123%8:- $128.1". “S 30.0 2S: 35.0- “SSL. $+ 1430 
Long-term debt L230 E51 L511 18.7 18.7 23.0 23:50 28.0 28.0 34.0 
Total debt $26.2 $32.3 $33.7 $40.9 $ 42.5 $§ 51.1 $ 52.9 $ 63.0 $ 65.1 $ 77.0 
Common stock 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 
Retained earnings 30.8 30.5 34.7 34.3 38.9 38.4 43.5 42.9 48.5 47.8 
Tot common equity $50.8 $50.5 $54.7 $54.3 $ 58.9 $ 58.4 $ 63.5 $ 62.9 $ 68.5 $ 67.8 
Tot liabs & equity $77.0 $82.8 $88.4 $95.2 $101.4 $109.5 $116.4 $125.9 $133.6 $144.8 
2002 2002 2003 2003 2004 2004 2005 2005 2006 2006 
Add Funds 
Needed (AFN) $5.8 $6.1 $6.8 ST ae $ 8.1 $ 8.6 $ 9.5 $10.1 $11.2 $11.9 
Add notes payable $2.9 $3.1 $3.4 $3.6 S$ 4.0 $ 4.3 S$ 4.8 $95.61. $ 5.6 S59 
Add L-T debt 2.9 3:1 3.4 3.6 4.0 4.3 4.8 9.1 9: .6. 94:9 
Add common stock ($) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total new 
securities $5.8 $6.1 $6.8 $7.2 S851 $ 8.6 $9.5 $10.1 $11.1 $11.9 


When the dividend payout is increased to 70%, 
in the firm’s ratios indicated in Part a; 
deteriorate as much as in the 20% 
dividend payout is decreased to 20%, 


but not as much. 


From the ratio analysis above, 


there is a deterioration 
however, the ratios do not 
sales growth scenario. When the 
the deterioration still continues 


the firm’s ratios are more sensitive 


to changes in sales growth rates than to changes in dividend payout. 
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CYBERPROBLEM 


4-13 The detailed solution for the cyberproblem is available on the 
instructor’s side of the Harcourt College Publishers’ web sit 
http://www. harcourtcollege.com/finance/theoryl0e. 
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MINI CASE 


SUE WILSON, THE NEW FINANCIAL MANAGER OF NORTHWEST CHEMICALS (NWC), AN OREGON 
PRODUCER OF SPECIALIZED CHEMICALS FOR USE IN FRUIT ORCHARDS, MUST PREPARE A 
FINANCIAL FORECAST FOR 2002. NWC’S 2001 SALES WERE $2 BILLION, AND THE MARKETING 
DEPARTMENT IS FORECASTING A 25 PERCENT INCREASE FOR 2002. WILSON THINKS THE 
COMPANY WAS OPERATING AT FULL CAPACITY IN 2001, BUT SHE IS NOT SURE ABOUT THIS. 
THE 2001 FINANCIAL STATEMENTS, PLUS SOME OTHER DATA, ARE SHOWN BELOW. 

ASSUME THAT YOU WERE RECENTLY HIRED AS WILSON’S ASSISTANT, AND YOUR FIRST 
MAJOR TASK IS TO HELP HER DEVELOP THE FORECAST. SHE ASKED YOU TO BEGIN BY 
ANSWERING THE FOLLOWING SET OF QUESTIONS. 


FINANCIAL STATEMENTS AND OTHER DATA ON NWC 
(MILLIONS OF DOLLARS) 


A. 2001 BALANCE SHEET % OF % OF 
SALES SALES 
CASH & SECURITIES $ 20 1% ACCOUNTS PAYABLE 
AND ACCRUALS $ 100 5% 
ACCOUNTS RECEIVABLE 240 12 NOTES PAYABLE 100 
INVENTORY 240 12 TOTAL CURRENT LIABILITIES $ 200 
TOTAL CURRENT ASSETS $ 500 LONG-TERM DEBT 100 
NET FIXED ASSETS 500 25 COMMON STOCK 500 
RETAINED EARNINGS 200 
TOTAL ASSETS $1,000 TOTAL LIABILITIES AND EQUITY $1,000 
B. 2001 INCOME STATEMENT % OF 
SALES 
SALES $2,000.00 
COST OF GOODS SOLD (COGS) 1,200.00 60% 
SALES, GENERAL, AND ADMINISTRATIVE COSTS 700.00 35 
EARNINGS BEFORE INTEREST AND TAXES $ 100.00 
INTEREST 16.00 
EARNINGS BEFORE TAXES $ 84.00 
TAXES (403) 33.60 
NET INCOME $ 50.40 
DIVIDENDS (303) S$ 15 2 
ADDITION TO RETAINED EARNINGS $ 35.28 
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C. KEY RATIOS NWC INDUSTRY 


BASIC EARNINGS POWER 10.00% 20.00% 
PROFIT MARGIN 2252 4.00 
RETURN ON EQUITY 7.20 15.60 
DAYS SALES OUTSTANDING (360 DAYS) 43.20 DAYS 32.00 DAYS 
INVENTORY TURNOVER 8.33x 11.00x 
FIXED ASSETS TURNOVER 4.00 5.00 
TOTAL ASSETS TURNOVER 2.00 2.50 
DEBT/ASSETS 30.00% 36.00% 
TIMES INTEREST EARNED 6.25x 9.40x 
CURRENT RATIO 2.50 3.00 
PAYOUT RATIO 30.00% 30.00% 
OPERATING PROFIT MARGIN AFTER TAXES 

(NOPAT/SALES) 3.00% 5.00% 
OPERATING CAPITAL REQUIREMENT 

(OPERATING CAPITAL/SALES) 45.00% 35.00% 
RETURN ON INVESTED CAPITAL 

(NOPAT/OPERATING CAPITAL) 6.67% 14.00% 

A. ASSUME (1) THAT NWC WAS OPERATING AT FULL CAPACITY IN 2001 WITH RESPECT 


TO ALL ASSETS, (2) THAT ALL ASSETS MUST GROW PROPORTIONALLY WITH SALES, 
(3) THAT ACCOUNTS PAYABLE AND ACCRUALS WILL ALSO GROW IN PROPORTION TO 
SALES, AND (4) THAT THE 2001 PROFIT MARGIN AND DIVIDEND PAYOUT WILL BE 
MAINTAINED. UNDER THESE CONDITIONS, WHAT WILL THE COMPANY’S FINANCIAL 
REQUIREMENTS BE FOR THE COMING YEAR? USE THE AFN EQUATION TO ANSWER 
THIS QUESTION. 


ANSWER: NWC WILL N 


T. 


(ED $180.9 MILLION. HERE IS THE AFN EQUATION: 


AFN = (A*/So)AS - (L*/So)AS - M(S1) (1 - d) 
= (A*/So) (g) (So) - (L*/So) (g) (So) - M(So) (1 + g) (1 - PAYOUT) 
= ($1,000/$2,000) (0.25) ($2,000) - ($100/$2,000) (0.25) ($2,000) 


- 0.0252 ($2,000) (1.25) (0.7) 
$250 - $25 - $44.1 = $180.9 MILLION. 
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B. NOW ESTIMATE THE 2002 FINANCIAL REQUIREMENTS USING THE PERCENT OF SALES 
APPROACH, MAKING AN INITIAL FORECAST PLUS ONE ADDITIONAL “PASS” TO 
DETERMINE THE EFFECTS OF “FINANCING FEEDBACKS.” ASSUME (1) THAT EACH 
TYPE OF ASSET, AS WELL AS PAYABLES, ACCRUALS, AND FIXED AND VARIABLE 
COSTS, WILL BE THE SAME PERCENT OF SALES IN 2002 AS IN 2001; (2) THAT 
THE PAYOUT RATIO IS HELD CONSTANT AT 30 PERCENT; (3) THAT EXTERNAL 
FUNDS NEEDED ARE FINANCED 50 PERCENT BY NOTES PAYABLE AND 50 PERCENT BY 
LONG-TERM DEBT (NO NEW COMMON STOCK WILL BE ISSUED); AND (4) THAT ALL 
DEBT CARRIES AN INTEREST RATE OF 8 PERCENT. 

ANSWER: SEE THE COMPLETED WORKSHEET. THE PROBLEM IS NOT DIFFICULT TO DO “BY 
HAND,” BUT WE USED A SPREADSHEET MODEL FOR THE FLEXIBILITY SUCH A MODEL 
PROVIDES, AND WE SHOW A THIRD PASS JUST TO SHOW THAT AFTER TWO PASSES 
VERY LITTLE ADDITIONAL ACCURACY IS GAINED. 

PREDICTED og: 25.00% 
ACTUAL g: 25.00% 
INCOME STATEMENT: 2001 2002 2002 
ACTUAL PRO FORMA FEEDBACK 2ND PASS 
SALES $2,000.00 $2,500.00 $2,500.00 
ESS: COGS (% SALES) 60.00% (1,200.00) (1,500.00) (1,500.00) 
SGA(%S SALES) 35.00% (700.00) (875.00) ( 875.00) 
EBIT S$ 100.00 S$ 125.00 S$ 125.00 
INTEREST (8%) (16.00) (16.00) +(14.34)* ( 30.34) 
EBT $ 84.00 S$ 109.00 94.66 
TAXES 40.0% (33.60) (43.60) ( 37.86) 
ET INCOME $ 50.40 $ 65.40 $ 56.80 
*FEEDBACK EQUALS NEW INTEREST ON NEW DEBT: $14.34 = 8%($179.22). 
DIVIDENDS 30.0% S E512 S 19.62 $ 17.04 
ADD’N TO R.E $ 35.28 $ 45.78 $ 39.76 
BALANCE SHEET 2001 2002 2002 
ACTUAL PRO FORMA FEEDBACK 2ND PASS 
CASH & SECURITIES $ 20.00 $ 25.00 $ 25.00 
ACCOUNTS RECEIVABL 240.00 300.00 300.00 
INVENTORIES 240.00 300.00 300.00 
CURRENT ASSETS S$ 500.00 S$ 625.00 S$ 625.00 
NET FA (% CAP) 100.0% 500.00 625.00 625.00 
TOTAL ASSETS $1,000.00 $1,250.00 ST33250 500 
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A/P AND ACCRUALS $ 100.00 S 25:00 $ 125.00 
N/P (SHORT-TERM) 100.00 100.00 89.61 189.61 
-T DEBT 100.00 100.00 89.61 189.61 
COMMON STOCK 500.00 500.00 500.00 
RETAINED EARNINGS 200.00 245.78 (6.02) 239.76 
TOTAL LIAB & EQUITY $1,000.00 $1,070.78 $1,243.98 
AFN $. 179.22 $ 6.02 
CUM. AFN $179.22 $185.24 


CAP. SALES = 2,000 = Si/% CAP. USI 


eal 
is) 


NEW FA = FA2 = 125: IF CAP. SALES > Si*(1 + g), FA2 = FA. 


OTHERWISE FA: = (FAi/CAP S)*”EXCESS” SALES 
AFN FINANCING: WEIGHTS DOLLARS 
N/P 0.50 $ 89.61 
L-T DEBT 0.50 89.61 
COMMON STOCK 0.00 0.00 
1.00 $179.22 


AFN EQUATION FORECAST: 


AFN = (A*/So) x g x So - (L*/So) x g X So - M x Si x (1 - PAYOUT) 
= $250 - $25 - $44.1 
= $180.9 VERSUS BALANCE SHEET FORECAST OF $185.24. 
Cc; WHY DO THE TWO METHODS PRODUCE SOMEWHAT DIFFERENT AFN FORECASTS? WHICH 


METHOD PROVIDES THE MORE ACCURATE FORECAST? 


ANSWER: THE DIFFERENCE OCCURS BECAUSE THE AFN EQUATION METHOD ASSUMES THAT THE 


PROFIT MARGIN REMAINS CONSTANT, WHILE THE FORECASTED BALANCE SHEET 


kK 
eal 
HW 
2B 
(e) 
iw) 
as) 
eal 


ERMITS THE PROFIT MARGIN TO VARY. THE BALANCE SHEET METHOD IS 


SOMEWHAT MORE ACCURATE, BUT IN THIS CASE THE DIFFERENCE IS NOT VERY 


r. 


LARGE. THE REAL ADVANTAGE OF THE BALANCE SHEET METHOD IS THAT IT CAN 


BE USED WHEN EVERYTHING DOES NOT INCREASE PROPORTIONAT 


[I] 


1Y WITH SALES. 


IN ADDITION, FORECASTERS GENERALLY WANT TO SEE THE RESULTING RATIOS, 


AND THE BALANCE SHEET METHOD IS NECESSARY TO DEVELOP TH 


[I 


RATIOS. 


5 


IN PRACTICE, THE ONLY TIM 


WE HAVE EVER SEEN THE AFN EQUATION US! 


Gl 
Oo 


IS TO PROVIDE (1) A “QUICK AND DIRTY” FORECAST PRIOR TO DEVELOPING TH 


GI 
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BALANCE SH 


r 


‘ET FORECAST AND (2) A ROUGH CHECK ON THE BALANCE SHEET 
FORECAST. 


D. CALCULATE NWC’S FORECASTED RATIOS, AND COMPARE THEM WITH THE COMPANY’S 
2001 RATIOS AND WITH THE INDUSTRY AVERAGES. HOW DOES NWC COMPARE WITH 
THE AVERAGE FIRM IN ITS INDUSTRY, AND IS THE COMPANY EXPECTED TO 
IMPROVE DURING THE COMING YEAR? 


ANSWER: KEY RATIOS NWC INDUSTRY 
2001 2002 (E) 2001 
BASIC EARNINGS POWER 10.00% 10.00% 20.00% 
PROFIT MARGIN 2.52% 2.27% 4.00% 
ROE 7.20% 7.68% 15.60% 
DAYS SALES OUTSTANDING 43.20 43.20 32.00 
INVENTORY TURNOVER 8.33x 8.33x 11.00x 
FIXED ASSETS TURNOVER 4.00x 4.00x 5.00x 
TOTAL ASSETS TURNOVER 2.00x 2.00x 2.50x 
DEBT/ASSETS 30.00% 40.34% 36.00% 
TIMES INTEREST EARNED 6.25x 4.12x 9.40x 
CURRENT RATIO 2.50x 1.99x 3.00x 
PAYOUT RATIO 30.00% 30.00% 30.00% 
OPERATING PROFIT MARGIN AFTER TAXES 3.00% 3.00% 5.00% 
(NOPAT/SALES) 
OPERATING CAPITAL REQUIREMENT 45.00% 45.00% 35.00% 
(OPERATING CAPITAL/SALES) 
RETURN ON INVESTED CAPITAL 6.67% 6.67% 14.00% 
(NOPAT/OPERATING CAPITAL) 


NWC’S BEP, PROFIT MARGIN, AND ROE ARE ONLY ABOUT HALF AS HIGH AS THE 
I 


INDUSTRY AVERAGE--NWC IS NOT VERY PROFITABLE RELATIVE TO OTHER FIRMS 


RATIO IS TOO LOW, WHICH INDICATES THAT THE COMPANY IS CARRYING EXCES 


r. 


N 
ITS INDUSTRY. FURTHER, ITS DSO IS TOO HIGH, AND ITS INVENTORY TURNOVER 
S 
D 


INVENTORY AND RECEIVABLES. IN ADDITION, ITS DEBT RATIO IS FORECASTE 


TO MOVE ABOVE THE INDUSTRY AVERAGE, AND ITS COVERAGE RATIO IS LOW. TH 


Gl 


T. 


COMPANY IS NOT IN GOOD SHAPE, AND THINGS DO NOT APPEAR TO BE IMPROVING. 


E. CALCULATE NWC’S FREE CASH FLOW FOR 2002. 
ANSWER: FREE _ OPERATING — GROSS INVESTMENT IN 
. CASH FLOW” CASH FLOW OPERATING CAPITAL 


NOPAT - NET INVESTMENT IN OPERATING CAPITAL 


FCF = NOPAT - (OPERATING CAPITAL2002 - OPERATING CAPITAL2001) 
= $125(1 - 0.4) + [($625 - $125 + $625) - ($500 - $100 + $500) 
= $75 - ($1,125 - $900) = $75 - $225 = -$150. 
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NOTE: OPERATING CAPITAL = NET OPERATING WORKING CAPITAL + NET FIXED 


ASSETS. 


SUPPOSE YOU NOW LEARN THAT NWC’S 2001 RECEIVABLES AND INVENTORIES WERE 
IN LINE WITH REQUIRED LEVELS, GIVEN THE FIRM’S CREDIT AND INVENTORY 
POLICIES, BUT THAT EXCESS CAPACITY EXISTED WITH REGARD TO FIXED ASSETS. 
SPECIFICALLY, FIXED ASSETS WERE OPERATED AT ONLY 75 PERCENT OF 


CAPACITY. 


WHAT LEVEL OF SALES COULD HAVE EXISTED IN 2001 WITH THE AVAILABLE FIXED 
ASSETS? WHAT WOULD THE FIXED ASSET/SALES RATIO HAVE BEEN IF NWC HAD 


BEEN OPERATING AT FULL CAPACITY? 


ANSWER: 


ACTUAL SALES — $2,000 


% OF CAPACITY AT WHICH 
FIXED ASSETS WERE OPERATED 


FULL CAPACITY SAL 


ie] 
nN 
| 


SINCE THE 


FIRM STARTED WITH 


EXCESS FIXED ASSET CAPACITY, 


IT WILL NOT 


ADD AS MUCH FIXED ASSETS DURING 2002 AS WAS ORIGINALLY 


FORECASTED: 


_ $500 
S $2,667 


FIXED ASSETS 
FULL CAPACITY SALI 


TARGET FA/SALES RATIO = 


Gl 


THE ADDITIONAL FIXED ASSETS NEEDED WILL BE 


0.1875 (PREDICTED SALES - 


T. 


CAPACITY SALES) IF PREDICTED SALES 


EXC 


12D CAPACITY SALES, 


NEW FIXED ASSETS WILL BE NEEDED. 
1.25($2,000) = $2,500, 
EXPECTED SALES GROWTH WILL NOT REQUIRE 


IN THIS CASE, PREDICTED SALES = 


WHICH IS LESS THAN CAPACITY SALES, 


n 
fe) 
i 
m 
ea] 


ANY ADDITIONAL FIXED ASSETS. 


HOW WOULD THE EXISTENCE OF EXCESS CAPACITY IN FIXED ASSETS AFFECT THE 
ADDITIONAL FUNDS NEEDED DURING 2002? 


ANSWER: 
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= 
Gl 


HAD PREVIOUSLY FOUND AN AFN OF $179.22 USING THE BALANCE SHEET 


METHOD AND $180.9 USING THE 
ASSETS INCREASE WAS 0.25($500) = 
BY. «S1T2:5:, 


r. 


AFN FORMULA. IN BOTH CASES, THE FIXED 


I. 
r 
UO 


ED 


S125: THEREFORE, THE FUNDS NEE 


WILL DECLINE 
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WITHOUT ACTUALLY WORKING OUT THE NUMBERS, HOW WOULD YOU EXPECT THE 
RATIOS TO CHANGE IN THE SITUATION WHERE EXCESS CAPACITY IN FIXED ASSETS 
EXISTS? EXPLAIN YOUR REASONING. 


ANSWER: WE WOULD EXPECT ALMOST ALL THE RATIOS TO IMPROVE. WITH LESS FINANCING, 
INTEREST EXPENSE WOULD BE REDUCED. DEPRECIATION AND MAINTENANCE, IN 
RELATION TO SALES, WOULD DECLINE. THESE CHANGES WOULD IMPROVE THE BEP, 
PROFIT MARGIN, AND ROE. ALSO, THE TOTAL ASSETS TURNOVER RATIO WOULD 
IMPROVE. SIMILARLY, WITH LESS DEBT FINANCING, THE DEBT RATIO AND THE 
CURRENT RATIO WOULD BOTH IMPROVE, AS WOULD THE TIE RATIO. 

WITHOUT QUESTION, THE COMPANY’S FINANCIAL POSITION WOULD BE BETTER. 
ONE CANNOT TELL EXACTLY HOW LARGE THE IMPROVEMENT WILL BE WITHOUT 
WORKING OUT THE NUMBERS, BUT WHEN WE WORKED THEM OUT WE OBTAINED THE 
FOLLOWING FIGURES: 

KEY RATIOS % OF 2001 CAPACITY 
2001 100% 715% 
BASIC EARNING POWER 10.00% 10.00% 11.11% 
PROFIT MARGIN 2.52% 2.27% 2.51% 
ROE 7.20% 7.68% 8.44% 
DAYS SALES OUTSTANDING 43.20 DAYS 43.20 DAYS 43.20 DAYS 
INVENTORY TURNOVER 8.33x 8.33x 8.33x 
FIXED ASSETS TURNOVER 4.00x 4.00x 5.00x 
TOTAL ASSETS TURNOVER 2.00x 2.00x 2.22x 
DEBT/ASSETS 30.00% 40.34% Siow alte. 
TIMES INTEREST EARNED 6.25x 4.12x 6.15x 
CURRENT RATIO 2.50x 1.99x 2.48x 
PAYOUT RATIO 30.00% 30.00% 30.00% 
(NOTE THAT FINANCING FEEDBACKS HAVE NOT BEEN CONSIDERED IN THE RATIOS 
ABOVE. ) 
H. BASED ON COMPARISONS BETWEEN NWC’S DAYS SALES OUTSTANDING (DSO) AND 


INVENTORY TURNOVER RATIOS WITH THE INDUSTRY AVERAGE FIGURES, DOES IT 
APPEAR THAT NWC IS OPERATING EFFICIENTLY WITH RESPECT TO ITS INVENTORY 
AND ACCOUNTS RECEIVABLE? IF THE COMPANY WERE ABLE TO BRING THESE 
RATIOS INTO LINE WITH THE INDUSTRY AVERAGES, WHAT EFFECT WOULD THIS 
HAVE ON ITS AFN AND ITS FINANCIAL RATIOS? (NOTE: INVENTORIES AND 
RECEIVABLES WILL BE DISCUSSED IN DETAIL IN CHAPTER 22.) 
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ANSWER: 


THE DSO AND INVENTORY TURNOVER RATIO INDICAT! 


GI 


THAT NWC HAS EXCESSIVE 


INVENTORIES AND RECEIVABLES. THE EFFECT OF IMPROVEMENTS HERE WOULD BE 


r. 


SIMILAR TO THAT ASSOCIATED WITH EXCESS CAPACITY IN FIXED ASSETS. SALES 


COULD BE EXPANDED WITHOUT PROPORTIONATE INCREASES IN CURRENT ASSETS. 


(ACTUALLY, THESE ITEMS COULD PROBABLY BE REDUCED EVEN IF SALES DID NOT 


NCREASE.) THUS, THE AFN WOULD BE LESS THAN PREVIOUSLY DETERMINED, AND 


HIS WOULD REDUCE FINANCING AND POSSIBLY OTHER COSTS (AS WE WILL SEE IN 


r. 


ira 


I 
T 
CHAPTER 22, THERE MAY BE OTHER COSTS ASSOCIATED WITH REDUCING TH 
EF 


IRM’S INVESTMENT IN ACCOUNTS RECEIVABLE AND INVENTORY), WHICH WOUL 


O OU 


KAD TO IMPROVEMENTS IN MOST OF THE RATIOS. (THE CURRENT RATIO WOUL 


r. 


DECLINE UNLESS THE FUNDS FREED UP WERE USED TO REDUCE CURRENT 


TABILITIES, WHICH WOULD PROBABLY BE DONE.) 


AGAIN, TO GET A PRECISE FORECAST, WE WOULD NEED SOME ADDITIONAL 


INFORMATION, AND WE WOULD N 


r. 


‘ED TO MODIFY THE FINANCIAL STATEMENTS. 


r. 


THE RELATIONSHIP BETWEEN SALES AND THE VARIOUS TYPES OF ASSETS IS 
IMPORTANT IN FINANCIAL FORECASTING. THE PERCENT OF SALES APPROACH, 
UNDER THE ASSUMPTION THAT EACH ASSET ITEM GROWS AT THE SAME RATE AS 
SALES, LEADS TO AN AFN FORECAST THAT IS REASONABLY CLOSE TO THE 
FORECAST USING THE AFN EQUATION. EXPLAIN HOW EACH OF THE FOLLOWING 
FACTORS WOULD AFFECT THE ACCURACY OF FINANCIAL FORECASTS BASED ON THE 
AFN EQUATION: (1) EXCESS CAPACITY, (2) BASE STOCKS OF ASSETS, SUCH AS 
SHOES IN A SHOE STORE, (3) ECONOMIES OF SCALE IN THE USE OF ASSETS, AND 
(4) LUMPY ASSETS. 


ANSWER : 


1. EXCESS CAPACITY. WE HAVE ALREADY S 


T. 


EN THAT THE EXISTENCE OF EXCESS 


CAPACITY INVALIDATES THE AFN EQUATION AND REQUIRES A MODIFICATION IN 


THE BALANCE SHEET FORECAST. THE AFN EQUATION COULD BE MODIFIED IN 


SEVERAL WAYS, BUT IT IS NOT WORTHWHILE GOING INTO THESE 


MODIFICATIONS BECAUSE THE FINANCIAL STATEMENT METHOD IS BETT 


r. 


‘R AND 


IT ALSO CAN BE USED TO PRODUCE RATIO DATA, WHICH IS ESSENTIAL. IN 


ANY EVENT, THE EXISTENCE OF EXCESS CAPACITY LEADS TO TOO HIGH A 


FORECAST OF AFN UNLESS APPROPRIATE MODIFICATIONS ARE MADE. 
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N 
w 
> 
n 
GI 


E STOCKS ARE USUALLY ASSOCIATED WITH INVENTORY, WHERE THE FIRM 


MUST HAVE A MINIMUM STOCK TO DO ANY BUSINESS AT ALL. THINK OF A 


SHOE STORE, WHICH MUST KEEP A NUMBER OF STYLES, COLORS, AND SIZES ON 


HAND IN ORD 


El 


R TO DO EVEN A SMALL AMOUNT OF BUSINESS. THE 


RELATIONSHIP BETW 


r 


‘EN SALES AND INVENTORY WILL PROBABLY LOOK AS 


FOLLOWS: 


Inventories 


: Sales 


r 


3. ECONOMIES OF SCALE IN THE USE OF ASSETS MEAN THAT THE ASSET ITEM IN 


QUESTION MUST INCREASE LESS THAN PROPORTIONATELY WITH SALES; HENCE 


IT WILL GROW LESS RAPIDLY THAN SALES. CASH IS A COMMON EXAMPLE, AND 


ITS RELATIONSHIP TO SALES WOULD BE AS FOLLOWS: 


r 
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Cash 


0 Sales 


r. 


INVENTORIES OFTEN TAKE A SIMILAR SHAPE, BUT WITH A BASE STOCK ADDED, 


TO PRODUCE THE FOLLOWING SITUATION: 


Inventories 


0 Sales 


4. LUMPY ASSETS WOULD CAUSE THE RELATIONSHIP BETWEEN ASSETS AND SALES 


TO LOOK AS SHOWN BELOW. THIS SITUATION IS COMMON WITH FIXED ASS 


ETS. 


Fixed assets 


a 


0 Sales 
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J. 1. HOW COULD REGRESSION ANALYSIS BE USED TO DETECT THE PRESENCE OF THE 
SITUATIONS DESCRIBED ABOVE AND THEN TO IMPROVE THE FINANCIAL FORECASTS? 
PLOT A GRAPH OF THE FOLLOWING DATA, WHICH IS FOR A TYPICAL WELL-MANAGED 
COMPANY IN NWC’S INDUSTRY, TO ILLUSTRATE YOUR ANSWER. 


SALES INVENTORIES 
1999 $1,280 $118 
2000 1,600 138 
2001 2,000 162 
2002E 2,000 192 


ANSWER: REGRESSION ANALYSIS COULD BE USED TO SEE IF ONE OF THE CONDITIONS 
INDICAT! 


{Ea 


D IS PRESENT. THE EASIEST THING TO DO IS TO SIMPLY PLOT THE 


r. 


DATA ON A GRAPH. IF THE POINTS SEEM TO LIE ON A LINE THAT IS LINEAR 


AND PASSES THROUGH THE ORIGIN, THEN IT WOULD BE APPROPRIATE TO ASSUME 


THAT THE ITEM IN QUESTION WILL INCREASE IN PROPORTION TO SALES. 
OTHERWISE, THAT ASSUMPTION WOULD NOT APPEAR TO BE VALID. HERE IS THE 
PLOT FOR THE ASSUMED DATA FOR 1996-2002: 
Inventories 
200 -L- Required for 
proportional growth _ 
100 L 
Actual regression: 
|= 40.0 + 0.0611 Sales 
| | | 
0 1,000 2,000 3,000 Sales 


WE RAN A SIMPLE LEAST SQUARES REGRESSION, USING AN HP CALCULATOR, AND 
OBTAINED THE FOLLOWING REGRESSION EQUATION: 


INVENTORIES = 40.0 + 0.0611(SALES). 


Tp 


WE COULD USE THIS EQUATION TO FORECAST INVENTORIES AT THE PROJECTED 
SALES LEVEL OF $2,500: 


r. 


INVENTORIES = 40.0 + 0.0611($2,500) = $192.7. 


ASSUMING THE REGRESSION EQUATION WOULD BE APPROPRIAT! 


Gl 


FOR NWC IF ITS 
INVENTORIES WERE BETTER MANAGED, WE SEE THAT IT COULD OPERATE AT THI 


Gl 
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PROJECTED SALES LEVEL WITH ONLY $192.7 OF INVENTORY VERSUS THE $300 


LEVEL BASED ON THE PROPORTIONAL GROWTH SALES FORECASTING METHOD. 


i 


THEREFORE, THE COMPANY COULD FR 


/E UP ABOUT $107.3 AND USE THESE FUNDS 


TO REDUCE DEBT AND THUS IMPROVE ITS PROFITABILITY RATIOS, ITS DEBT 


r. 


RATIO, AND ITS TIE RATIO. NOTE TOO THAT IF NWC LOWERED ITS INVENTORY TO 


$192.7 FOR SALES OF $2,500, ITS INVENTORY TURNOVER WOULD RISE FROM 8.3 


r. 


TO 13.0, WHICH WOULD BE EVEN BETTER THAN THE INDUSTRY AVERAGE OF 11. 


ON THE SAME GRAPH THAT PLOTS THE ABOVE DATA, DRAW A LINE WHICH SHOWS 
HOW THE REGRESSION LINE MUST APPEAR TO JUSTIFY THE USE OF THE AFN 
FORMULA AND THE PERCENT OF SALES FORECASTING PROCEDURE. AS A PART OF 
YOUR ANSWER, SHOW THE GROWTH RATE IN INVENTORIES THAT RESULTS FROM A 10 
PERCENT INCREASE IN SALES FROM A SALES LEVEL OF (A) $200 AND (B) $2,000 
BASED ON BOTH THE ACTUAL REGRESSION LINE AND A HYPOTHETICAL REGRESSION 
LINE WHICH IS LINEAR AND WHICH GOES THROUGH THE ORIGIN. 


ANSWER: 


E REG 


ESSION LINE WOULD HAVE HAD TO BE LINEAR AND PASS THROUGH TH 


Gl 


H R 
RIGIN TO JUSTIFY THE USE OF THE PROPORTIONAL GROWTH PROCEDURE, FOR 


r. 


1Y THEN WOULD THE RATIO OF INVENTORIES TO SALES REMAIN CONSTANT AT 


1 SALES LEVELS. THAT SITUATION OBVIOUSLY DOES NOT HOLD FOR THE DATA 


Sp Or “O) 
Z 


EK ARE USING. 


IF SALES WERE TO INCREASE FROM $200 TO $220, FROM THE GRAPH ABOVE, 


r. 


r. 


YOU COULD SEE THAT THE PROPORTIONAL GROWTH METHOD WOULD GREATLY 


G 
A 
is) 


IRSTATE THE INVENTORY VALU 


r. 


AS ESTIMATED BY THE REGRESSION 


INE, 


iz 
ae) 
ve) 
1: 


PORTIONAL GROWTH 


HILE IF SALES INCREASED FROM $2,000 TO $2,200, TH 


OD WOULD SLIGHTLY OVERSTATE THE INVENTORY VALUE 


> 
n 


ESTIMATED BY TH 


Gl 


H 
EGRESSION LINE. 


Gl 


HOW WOULD CHANGES IN THESE ITEMS AFFECT THE AFN? (1) THE DIVIDEND 
PAYOUT RATIO, (2) THE PROFIT MARGIN, (3) THE CAPITAL INTENSITY RATIO, 
AND (4) NWC BEGINS BUYING FROM ITS SUPPLIERS ON TERMS WHICH PERMIT IT 
TO PAY AFTER 60 DAYS RATHER THAN AFTER 30 DAYS. (CONSIDER EACH ITEM 
SEPARATELY AND HOLD ALL OTHER THINGS CONSTANT. ) 
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eal 
Fl 


N MORE EARNINGS WOULD BI 


ANSWER: 1. IF THE PAYOUT RATIO WERE REDUCED, TH 


ETAINED, AND THIS WOULD REDUCE THE NEED FOR EXTERNAL FINANCING, OR 


NOTE THAT IF THE FIRM IS PROFITABLE AND HAS ANY PAYOUT RATIO 


> 
ny 
a 


ESS THAN 100 PERCENT, IT WILL HAVE SOME RETAINED EARNINGS, SO IF 


a 
na 


GROWTH RATE WERE ZERO, AFN WOULD BE NEGATIVE, i.e., THE FIRM 
ERO, THESE 


N 


OULD HAVE SURPLUS FUNDS. AS THE GROWTH RATE ROSE ABOVE 


URPLUS FUNDS WOULD BE USED TO FINANCE GROWTH. AT SOME POINT, i.e., 


SOME GROWTH RATE, THE SURPLUS AFN WOULD BE EXACTLY USED UP. THIS 


r 


E “SUSTAINABLE GROWTH RATE,” 


U 
=| 
an 


ROWTH RATE WHERE AFN = SO IS CALLE 


25 


ND IT IS THE MAXIMUM GROWTH RATE WHICH CAN BE FINANCED WITHOUT 


Oo FP Q FP HW BH 
HR 


UTSIDE FUNDS, HOLDING THE DEBT RATIO AND OTHER RATIOS CONSTANT. 


N BOTH TOTAL AND RETAINED EARNINGS 


Gl 


2. IF THE PROFIT MARGIN GOES UP, TH 


WILL INCREASE, AND THIS WILL REDUCE THE AMOUNT OF AFN. 


3. THE CAPITAL INTENSITY RATIO IS DEFINED AS THE RATIO OF REQUIRED 


ASSETS TO TOTAL SALES, OR A*/So. PUT ANOTHER WAY, IT REPRESENTS THE 


DOLLARS OF ASSETS REQUIRED PER DOLLAR OF SALES. THE HIGHER THE 


CAPITAL INTENSITY RATIO, THE MORE NEW MONEY WILL BE REQUIRED TO 


SUPPORT AN ADDITIONAL DOLLAR OF SALES. THUS, THE HIGHER THE CAPITAL 


INTENSITY RATIO, THE GREATER THE AFN, OTHER THINGS HELD CONSTANT. 


INCREASED FROM 30 TO 60 DAYS, ACCOUNTS 


4. IF NWC’S PAYMENT TE 


PI 
x 
nN 
= 
ei 


Gl 


PAYABLE WOULD DOUBLE, IN TURN INCREASING CURRENT AND TOTAL 


LIABILITIES. THIS WOULD REDUCE THE AMOUNT OF AFN DUE TO A DECREASED 


NEED FOR WORKING CAPITAL ON HAND TO PAY SHORT-TERM CREDITORS, SUCH 


AS SUPPLIERS. 


Mini Case: 4 - 36 Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. 


Chapter 5 
The Financial Environment: 


Markets, Institutions, and Interest Rates 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


5-1. a. A money market is a financial market for debt securities with 
maturities of less than one year (short-term). The New York money 
market is the world’s largest. Capital markets are the financial 
markets for long-term debt and corporate stocks. The New York Stock 

Exchange is an example of a capital market. 


b. Primary markets are the markets in which newly issued securities are 
sold for the first time. Secondary markets are where securities are 
resold after initial issue in the primary market. The New York Stock 
Exchange is a secondary market. 


c. In private markets, transactions are worked out directly between two 
parties and structured in any manner that appeals to them. Bank loans 
and private placements of debt with insurance companies ar xamples of 
private market transactions. In public markets, standardized contracts 
are traded on organized exchanges. Securities that are issued in 
public markets, such as common stock and corporate bonds, are 
ultimately held by a large number of individuals. Private market 
securities are more tailor-made but less liquid, whereas public market 
securities are more liquid but subject to greater standardization. 


d. Derivatives are claims whose value depends on what happens to the value 
of some other asset. Futures and options are two important types of 
derivatives, and their values depend on what happens to the prices of 
other assets, say IBM stock, Japanese yen, or pork bellies. Therefore, 
the value of a derivative security is derived from the value of an 
underlying real asset. 


e. An investment banker is a middleman between businesses and savers. 
Investment banking houses assist in the design of corporate securities 
and then sell them to savers (investors) in the primary markets. 
Financial service corporations offer a wide range of financial services 
such as brokerage operations, insurance, and commercial banking. 


f. A financial intermediary buys securities with funds that it obtains by 
issuing its own securities. An example is a common stock mutual fund 
that buys common stocks with funds obtained by issuing shares in the 
mutual fund. 
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g. A mutual fund is a corporation that sells shares in the fund and uses 
the proceeds to buy stocks, long-term bonds, or short-term debt 
instruments. The resulting dividends, interest, and capital gains are 
distributed to the fund’s shareholders after the deduction of operating 
expenses. Different funds are designed to meet different objectives. 
Money market funds are mutual funds which invest in short-term debt 
instruments and offer their shareholders check writing privileges; 
thus, they are essentially interest-bearing checking accounts. 


h. Organized security exchanges, such as the New York Stock Exchange, 
facilitate communication between buyers and sellers of securities. 
Each organized exchange is a physical entity and is governed by an 


elected board of governors. The over-the-counter market consists of 
all the facilities that provide for security transactions not conducted 
on the organized exchanges. These facilities are, basically, the 


relatively few dealers who hold inventories of over-the-counter 
securities, the thousands of brokers who act as agents in bringing 
these dealers together with investors, and the communications network 
that links the dealers and agents. 


I. Production opportunities are the returns available within an economy 
from investment in productive assets. The higher the production 
opportunities, the more producers would be willing to pay for required 
capital. Consumption time preferences refer to the preferred pattern 
of consumption. Consumer’s time preferences for consumption establish 
how much consumption they are willing to defer, and hence save, at 
different levels of interest. 


j. The real risk-free rate is that interest rate which equalizes the 
aggregate supply of, and demand for, riskless securities in an economy 
with zero inflation. The real risk-free rate could also be called the 
pure rate of interest since it is the rate of interest that would exist 
on very short-term, default-free U.S. Treasury securities if the 


xpected rate of inflation were zero. It has been estimated that this 
rate of interest, denoted by k*, has fluctuated in recent years in the 
United States in the range of 2 to 4 percent. The nominal risk-free 


rate of interest, denoted by krr, is the real risk-free rate plus a 
premium for expected inflation. The short-term nominal risk-free rate 
is usually approximated by the U.S. Treasury bill rate, while the long- 
term nominal risk-free rate is approximated by the rate on U.S. 
Treasury bonds. Note that while T-bonds are free of default and 
liquidity risks, they are subject to risks due to changes in the 
general level of interest rates. 


k. The inflation premium is the premium added to the real risk-free rate 
of interest to compensate for the expected loss of purchasing power. 
The inflation premium is the average rate of inflation expected over 
the life of the security. 


1. Default risk is the risk that a borrower will not pay the interest 
and/or principal on a loan as they become due. Thus, a default risk 
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premium (DRP) is added to the real risk-free rate to compensate 
investors for bearing default risk. 


m. Liquidity refers to a firm’s cash and marketable securities position, 
and to its ability to meet maturing obligations. A liquid asset is any 
asset that can be quickly sold and converted to cash at its “fair” 
value. Active markets provide liquidity. A liquidity premium is added 
to the real risk-free rate of interest, in addition to other premiums, 
if a security is not liquid. 


n. Interest rate risk arises from the fact that bond prices decline when 
interest rates rise. Under these circumstances, selling a bond prior 
to maturity will result in a capital loss, and the longer the term to 
maturity, the larger the loss. Thus, a maturity risk premium must be 
added to the real risk-free rate of interest to compensate for interest 
rate risk. 


o. Reinvestment rate risk occurs when a short-term debt security must be 
“rolled over.” If interest rates have fallen, the reinvestment of 
principal will be at a lower rate, with correspondingly lower interest 
payments and ending value. Note that long-term debt securities also 
have some reinvestment rate risk because their interest payments have 
to be reinvested at prevailing rates. 


p. The term structure of interest rates is the relationship between yield 
to maturity and term to maturity for bonds of a single risk class. The 
yield curve is the curve that results when yield to maturity is plotted 
on the Y axis with term to maturity on the X axis. 


q. When the yield curve slopes upward, it is said to be “normal,” because 
it is like this most of the time. Conversely, a downward-sloping yield 
curve is termed “abnormal” or “inverted.” 


r. The expectations theory states that the slope of the yield curve 
depends on expectations about future inflation rates and interest 
rates. Thus, if the annual rate of inflation and future interest rates 
are expected to increase, the yield curve will be upward sloping, 
whereas the curve will be downward sloping if the annual rates are 
expected to decrease. 


s. A foreign trade deficit occurs when businesses and individuals in the 
U. S. import more goods from foreign countries than are exported. 
Trade deficits must be financed, and the main source of financing is 
debt. Therefore, as the trade deficit increases, the debt financing 
increases, driving up interest rates. U. S. interest rates must be 
competitive with foreign interest rates; if the Federal Reserve 
attempts to set interest rates lower than foreign rates, foreigners 
will sell U.S. bonds, decreasing bond prices, resulting in higher U. S. 
rates. Thus, if the trade deficit is large relative to the size of the 
overall economy, it may hinder the Fed’s ability to combat a recession 
by lowering interest rates. 
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5-2 Financial intermediaries are business organizations that receive funds in 
one form and repackage them for the use of those who need funds. Through 
financial intermediation, resources are allocated mor ffectively, and 
the real output of the economy is thereby increased. 


5=3 Regional mortgage rate differentials do exist, depending on supply/demand 
conditions in the different regions. However, relatively high rates in 
one region would attract capital from other regions, and the end result 
would be a differential that was just sufficient to cover the costs of 
effecting the transfer (perhaps of one percentage point). Differentials 
are more likely in the residential mortgage market than the business loan 
market, and not at all likely for the large, nationwide firms, which will 
do their borrowing in the lowest-cost money centers and thereby quickly 
equalize rates for large corporate loans. If Congress were to permit 
nationwide branching, interest rates would become more competitive, making 
it easier for small borrowers, and borrowers in rural areas, to obtain 
lower cost loans. 


5-4 It would be difficult for firms to raise capital. Thus, capital 
investment would slow down, unemployment would rise, the output of goods 
and services would fall, and, in general, our standard of living would 


decline. 
5-5 The prices of goods and services must cover their costs. Costs include 
labor, materials, and capital. Capital costs to a borrower include a 


return to the saver who supplied the capital, plus a mark-up (called a 
“spread”) for the financial intermediary which brings the saver and the 
borrower together. The mor fficient the financial system, the lower th 
costs of intermediation, the lower the costs to the borrower, and, hence, 
the lower the prices of goods and services to consumers. 


5-6 Short-term rates are more volatile because (1) the Fed operates mainly in 
the short-term sector, hence Federal Reserve intervention has its major 
effect here, and (2) long-term rates reflect th averag xpected 


inflation rate over the next 20 to 30 years, and this average does not 
change as radically as year-to-year expectations. 


pia Interest rates will fall as the recession takes hold because (1) business 
borrowings will decrease and (2) the Fed will increase the money supply to 
stimulate the economy. Thus, it would be better to borrow short-term now, 
and then to convert to long-term when rates have reached a cyclical low. 
Note, though, that this answer requires interest rate forecasting, which 
is extremely difficult to do with better than 50 percent accuracy. 


5-8 a. If transfers between the two markets are costly, interest rates would 
be different in the two areas. Area Y, with the relatively young 
population, would have less in savings accumulation and stronger loan 
demand. Area O, with the relatively old population, would have more 
savings accumulation and weaker loan demand as the members of the older 
population have already purchased their houses and are less consumption 
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5-9 


oriented. Thus, supply/demand equilibrium would be at a higher rate of 
interest in Area Y. 


b. Yes. Nationwide branching, and so forth, would reduce the cost of 
financial transfers between the areas. Thus, funds would flow from 
Area O with excess relative supply to Area Y with excess relativ 
demand. This flow would increase the interest rate in Area O and 
decrease the interest rate in Y until the rates were roughly equal, the 
difference being the transfer cost. 


A significant increase in productivity would raise the rate of return on 
producers’ investment, thus causing the investment curve (see Figure 5-2 
in the textbook) to shift to the right. This would increase the amount of 
savings and investment in the economy, thus causing all interest rates to 
rise. 


a. The immediat ffect on the yield curve would be to lower interest 
rates in the short-term end of the market, sinc th Fed deals 
primarily in that market segment. However, people would expect higher 
future inflation, which would raise long-term rates. The result would 
be a much steeper yield curve. 


b. If the policy is maintained, th xpanded money supply will result in 
increased rates of inflation and increased inflationary expectations. 
This will cause investors to increase the inflation premium on all debt 
securities, and the entire yield curve would rise; that is, all rates 
would be higher. 


a. S&Ls would have a higher level of net income with a “normal” yield 
curve. In this situation their liabilities (deposits), which are 
short-term, would have a lower cost than the returns being generated by 
their assets (mortgages), which are long-term. Thus they would have a 
positive “spread.” 


b. It depends on the situation. A sharp increase in inflation would 
increase interest rates along the entire yield curve. If the increase 
were large, short-term interest rates might be boosted above the long- 
term interest rates that prevailed prior to the inflation increase. 
Then, since the bulk of the fixed-rate mortgages were initiated when 
interest rates were lower, the deposits (liabilities) of the S&Ls would 
cost more than the return being provided on the assets. If this 
situation continued for any length of time, the equity (reserves) of 
the S&Ls would be drained to the point that only a “bailout” would 
prevent bankruptcy. This has indeed happened in the United States. 
Thus, in this situation the S&L industry would be better off selling 
their mortgages to federal agencies and collecting servicing fees 
rather than holding the mortgages they originated. 


= 


[Treasury bonds, along with all other bonds, are available to investors as 
an alternative investment to common stocks. An increase in the return on 
Treasury bonds would increase the appeal of these bonds relative to common 
stocks, and some investors would sell their stocks to buy T-bonds. This 
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would cause stock prices, in general, to fall. Another way to view this 
is that a relatively riskless investment (T-bonds) has increased its 
return by 7 percentage points. The return demanded on riskier investments 
(stocks) would also increase, thus driving down stock prices. The exact 
relationship will be discussed in Chapters 5 (with respect to risk) and 8 
and 9 (with respect to price). 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


5-1 k* = 3%; I1 = 2%; I2 = 4%; I3 = 4%; MRP = O; kr-2 = ?; kr-3 = ? 
k kx + IP + DRP + LP + MRP. 
Since these are Treasury securities, DRP = LP = 0. 
kr-2 k* + IP2 
TP2 = (2% + 4%)/2 = 3% 
kr-2 = 3% + 3% = 6%. 
kr-3 = k* + IP3 
IP3 = (2% + 4% + 4%)/3 = 3.33% 
kr-3 = 3% + 3.33% = 6.33%. 
5-2 kr-10 = 6%; Kkce-10 = 8%; LP = 0.5%; DRP = ? 
k kx + IP + DRP + LP + MRP. 
K-10 6% kx + IP + MRP; DRP = LP = 0. 
Kc-10 8% kx + IP + DRP + 0.5% + MRP. 
Because both bonds are 10-year bonds the inflation premium and maturity 
risk premium on both bonds are equal. The only difference between them is 
the liquidity and default risk premiums. 
Kce-10 8% k* + IP + MRP + 0.5% + DRP. But we know from above that k* + 
IP + MRP = 6%; therefore, 
ke-10 = 8% = 6% + 0.5% + DRP 
1.5% = DRP 
5-3 kr-1, 1 = 5%; kr-1, 2 = 6%; kr-2 = ? 
5% + 6% 
kr-2 = = 5.5% 
5-4 k* = 3%; IP = 3%; kr-2 = 6.2%; MRP2 = ? 
kr-2 k* + IP + MRP 6.2% 
kr-2 3% + 3% + MRP 6.2% 
MRP = 0.2% 
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5=5 Let x equal the yield on l-year securities 1 year from now: 


(5.6% + x)/2 = 6% 
63 + x = 12% 
Kx = 6.4% 
5-6 Let x equal the yield on 2-year securities 4 years from now: 
7.53 = [(4) (7%) + 2x]/6 
0.45 = 0.28 + 2x 


0.085 or 8.5%. 


5-7 kK k* + IP + MRP + DRP + LP. 
fee Seen: OS 
IP = [0.03 + 0.04 + (5) (0.035)]/7 = 0.035. 
MRP = 0.0005(6) = 0.003. 
DRP = 0. 
LP = 0 
k = 0.03 + 0.035 + 0.003 = 0.068 = 6.8%. 


5-8 a. ki = 3%, and 


3% + k, in Year 2 
2 


k2 = 


Solving for ki in Year 2, we obtain 
ki in Year 2 = (4.5% x 2) - 3% = 6%. 
b. For riskless bonds under the expectations theory, the interest rate for 


a bond of any maturity is kn k* + average inflation over n years. If 
k* = 1%, we can solve for IPn: 


Year 1: ki = 1% + Ti = 3%; 
Ii = expected inflation = 3% - 1% = 2%. 


Year 2: ki = 1% + I2 = 6%; 


I2 = expected inflation = 6% - 1% = 5%. 
Note also that the average inflation rate is (2% + 5%)/2 = 3.5%, 


which, when added to k* = 1%, produces the yield on a 2-year bond, 
4.5%. Therefore, all of our results are consistent. 


Alternative solution: Solve for the inflation rates in Year 1 and Year 
2 first: 


ker = k* + IP 
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Year 1: 3% = 1% + IPi; IPi = 2%, thus Ii = 2%. 


Year 2: 4.5% = 1% + IP2; IP2 = 3.5% 
IP2 = (I1 + I2)/2 
3.5% = (2% + I2)/2 
I2 = 5%. 


Then solve for the yield on the one-year bond in the second year: 


Year 2: ki = 13 + 5% = 6%. 


k* = 2%; MRP = 0%. 


ki + ki in Year 2 


ko mm ’ 
2 
72 = 53 +k, in Year 2 
[o) 2 , 
9% = ki in Year 2. 


ki in Year 2 = k* + I2, 
a ate SEED 
= To. 


The average interest rate during the 2-year period differs from the l-year 
interest rate expected for Year 2 because of the inflation rate reflected 
in the two interest rates. The inflation rate reflected in the interest 
rate on any security is the average rate of inflation expected over th 
security’s life. 


First, note that we will use the equation kt = 3% + IPt + MRPt. We have 
the data needed to find the IPs: 


83 + 
EP2 eS 
2 
Now we can substitute into the equation: 


ko = 38 + 6.5% + MRP2 = 10%. ks = 3% + 5% + MRPs = 10%. 
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Now we can solve for the MRPs, and find the difference: 
MRPs = 10% - 8% = 2%. MRP2 = 10% - 9.5% = 0.5%. 


Difference = (2% - 0.5%) = 1.5%. 


5-11 Basic relevant equations: 
ke = k* + IPe + DRPt + MRPt + LPt. 
But here IP is the only premium, so kt = k* + IP. 
IPt = Avg. inflation = (Ii + I2 + ...)/N. 


We know that Ii = IPi = 3% and k* = 2%. Therefore, 


ki = 28 + 3% = 5%. ks ki + 2% 5% + 2% 7%. But, 


We also know that It = Constant after t = 1. 


We can set up this table: 


k* I Avg. I = IP: k = k* + IP: 
1 D ee Se i= 38 5% 
2 2 I (33 + I)/2 = IP2 
3 2 I (383 4-1 4-1) /3 STP k3 = 7%, so IPs = 7% - 2% = 53 


Avg. I = IP3 = (3% + 21)/3 = 5% 


2I = 12% 
= 6% 
g=12 as Real 
Years to Risk-Free 
Maturity Rate (k*) IPp** MRP kr = k* + IP + MRP 
1 2% 7.00% 0.2% 9.20% 
2 Z 6.00 0.4 8.40 
3 2 5.00 0.6 7.60 
4 2 4.50 0.8 7.30 
5 2 4.20 1s. 7.20 
10 2 3.60 1.0 6.60 
20 2 3.30 10 6.30 
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b. 


**xThe computation of the inflation premium is as follows: 


Expected 

Year Inflation 
1 7% 
2 5 
3 3 
4 2 
5 3 
10 3 
20 3 


Expected 


Average 


Inflation 


00% 
.00 
.00 
.50 
.20 
. 60 
. 30 


WwW FP BOO ~I 


For example, the calculation for 3 years is as follows: 


6 +53 + 3% 


= 5.00%. 


Thus, the yield curve would be as follows: 


10.5 


10.0 


9.5 


9.0 


8.5 


8.0 


7.5 


7.0 


6.5 


Interest Rate 
(%) 
11.0 


LILCO 


Exxon 


T-bonds 


The interest rate on the 


Treasury securities, 


excep 


t that the 


12 14 16 18 20 
Years to Maturity 


Exxon bonds has the same components as 


Exxon bonds have default risk, 


a default risk premium must be included. Therefore, 


KeExxon 
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+ MRP + DRP. 
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For a strong company such as Exxon, the default risk premium is 
virtually zero for short-term bonds. However, as time to maturity 
increases, the probability of default, although still small, is suffi- 
cient to warrant a default premium. Thus, the yield risk curve for the 
Exxon bonds will rise above the yield curve for the Treasury 
securities. In the graph, the default risk premium was assumed to be 
1.0 percentage point on the 20-year Exxon bonds. The return should 
equal 6.3% + 1% = 7.3%. 


c. LILCO bonds would have significantly more default risk than either 
Treasury securities or Exxon bonds, and the risk of default would 
increase over time due to possible financial deterioration. In this 

xample, the default risk premium was assumed to be 1.0 percentage 
point on the 1-year LILCO bonds and 2.0 percentage points on the 20- 
year bonds. The 20-year return should equal 6.3% + 2% = 8.3%. 


5-13 Term Rate 
6 months 6.4% 
1 year 6.3 
2 years 649 
3 years 6.8 
5 years 6.7 

10 years 625 
20 years 6.6 
30 years 6.2 
Treasury Yield Curve 

7.00% 

6.80% 

6.60% 

© 6.40% 

6.20% 

6.00% 

5.80% 


05 1 2 3 5 10 20 30 
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5-14 a. The average rate of inflation for the 5-year period is calculated as: 


Average 
inflation = (0.13 + 0.09 + 0.07 + 0.06 + 0.06)/5 = 8.20%. 
rate 


b. k = k* + IPavg. = 26 + 8.2% = 10.20%. 


c. Here is the general situation: 


Arithmetic 
1-Year Average Maturity Estimated 
Expected Expected Risk Interest 
Year Inflation Inflation kx Premium Rates 
1 13% 13.0% 2% 0.1% 15.1% 
2 9 11.0 2 0.2 13.2 
3 7 9.7 2 0.3 12.0 
5 6 8.2 2 0.5 10.7 
10 6 Teel 2 1.0 10.1 
20 6 6.6 2 2.0 10.6 


Interest Rate 
(%) 

15.0 L 

12.5 | 


10.0 | 


7.5 1 


5.0 | 


2.5 1 


0 2 4 6 8 10 12 14 16 18 20 
Years to Maturity 


d. The “normal” yield curve is upward sloping because, in “normal” times, 
inflation is not expected to trend either up or down, so IP is the same 
for debt of all maturities, but the MRP increases with years, so the 
yield curve slopes up. During a recession, the yield curve typically 
slopes up especially steeply, because inflation and consequently short- 
term interest rates are currently low, yet peopl xpect inflation and 
interest rates to rise as the economy comes out of the recession. 
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e. If inflation rates ar xpected to be constant, then the expectations 
theory holds that the yield curve should be horizontal. However, in 
this event it is likely that maturity risk premiums would be applied to 
long-term bonds because of the greater risks of holding long-term 
rather than short-term bonds: 


Perce nt 
() Actual yield curve 


\ 


l 
Maturity 
risk | 

A premium 


Pure expectations yield curve 


Years to Maturity 


If maturity risk premiums were added to the yield curve in Part e 
above, then the yield curve would be more nearly normal; that is, the 


long-term end of the curve would be raised. (The yield curve shown in 
this answer is upward sloping; the yield curve shown in Part c is downward 
sloping.) 
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SPREADSHEET PROBLEM 


5-15 The detailed solution for the spreadsheet problem is available both on the 
instructor’s resource CD-ROM (in the file Solution for Ch 05-15 Build a 
Model.xls) and on the instructor’s side of the Harcourt College 
Publishers’ web site, http://www.harcourtcollege.com/finance/theoryl0e. 
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CYBERPROBLEM 


5-16 The detailed solution for the cyberproblem is available on the 
instructor’s side of the Harcourt College Publishers’ web sit 
http://www. harcourtcollege.com/finance/theoryl0e. 
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MINI CASE 


ASSUME THAT YOU RECENTLY GRADUATED WITH A DEGREE IN FINANCE AND HAVE JUST 
REPORTED TO WORK AS AN INVESTMENT ADVISOR AT THE BROKERAGE FIRM OF BALIK AND 
KIEFER INC. YOUR FIRST ASSIGNMENT IS TO EXPLAIN THE NATURE OF THE U.S. FINANCIAL 
MARKETS TO MICHELLE DELLATORRE, A PROFESSIONAL TENNIS PLAYER WHO HAS JUST COME TO 
THE UNITED STATES FROM CHILE. DELLATORRE IS A HIGHLY RANKED TENNIS PLAYER WHO 
EXPECTS TO INVEST SUBSTANTIAL AMOUNTS OF MONEY THROUGH BALIK AND KIEFER. SHE IS 
ALSO VERY BRIGHT, AND, THEREFORE, SHE WOULD LIKE TO UNDERSTAND IN GENERAL TERMS 
WHAT WILL HAPPEN TO HER MONEY. YOUR BOSS HAS DEVELOPED THE FOLLOWING SET OF 
QUESTIONS WHICH YOU MUST ASK AND ANSWER TO EXPLAIN THE U.S. FINANCIAL SYSTEM TO 
DELLATORRE . 


A. WHAT IS A MARKET? HOW ARE PHYSICAL ASSET MARKETS DIFFERENTIATED FROM 
FINANCIAL MARKETS? 


ANSWER: A MARKET IS ONE IN WHICH ASSETS ARE BOUGHT AND SOLD. THERE ARE MANY 


r. 


DIFFERENT TYPES OF FINANCIAL MARKETS, EACH ON 


DEALING WITH A DIFFERENT 


TYPE OF FINANCIAL ASSET, SERVING A DIFFERENT SET OF CUSTOMERS, OR 


OPERATING IN A DIFFER 


r. 


INT PART OF THE COUNTRY. FINANCIAL MARKETS DIFFER 
FROM PHYSICAL ASSET MARKETS IN THAT REAL, OR TANGIBL 


r. 


} ASSETS SUCH AS 
MACHINERY, REAL ESTATE, AND AGRICULTURAL PRODUCTS AR 


r. 


TRADED IN THE 


PHYSICAL ASSET MARKETS, BUT FINANCIAL SECURITIES REPRESENTING CLAIMS ON 


ASSETS ARE TRADED IN THE FINANCIAL MARKETS. 


B. DIFFERENTIATE BETWEEN MONEY MARKETS AND CAPITAL MARKETS. 


ANSWER: MONEY MARKETS ARE THE MARKETS IN WHICH DEBT SECURITIES WITH MATURITIES 


OF LESS THAN ONE YEAR ARE TRADED. NEW YORK, LONDON, AND TOKYO A 


fH 


MAJOR MONEY MARKET CENTERS. LONGER-TERM SECURITIES, INCLUDING STOC 


r. 


AND BONDS, ARE TRADED IN THE CAPITAL MARKETS. THE NEW YORK STOCK 
K 


EXCHANGE IS AN EXAMPLE OF A CAPITAL MARKET, WHILE THE NEW YOR 


COMMERCIAL PAPER AND TREASURY BILL MARKETS ARE MONEY MARKETS. 
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Cc. DIFFERENTIATE BETWEEN A PRIMARY MARKET AND A SECONDARY MARKET. IF 
APPLE COMPUTER DECIDED TO ISSUE ADDITIONAL COMMON STOCK AND DELLATORRE 
PURCHASED 100 SHARES OF THIS STOCK FROM MERRILL LYNCH, THE UNDERWRITER, 
WOULD THIS TRANSACTION BE A PRIMARY MARKET TRANSACTION OR A SECONDARY 
MARKET TRANSACTION? WOULD IT MAKE A DIFFERENCE IF DELLATORRE PURCHASED 
PREVIOUSLY OUTSTANDING APPLE STOCK IN THE NASDAQ MARKET? 


ANSWER : 


U 


RIMARY MARKET IS ON 


Gl 


IN WHICH COMPANIES RAISE CAPITAL BY SELLING 


RADED AMONG INVESTORS IN THE 


n 


ECONDARY MARKETS. IF DELLATORRE 


A 
NEWLY ISSUED SECURITIES, WHEREAS PREVIOUSLY OUTSTANDING SECURITIES ARE 
T 
P 


URCHASED NEWLY ISSUED APPLE STOCK, THIS WOULD CONSTITUT! 


A PRIMARY 


ira 


El 
Bw 


MARKET TRANSACTION, WITH MERRILL LYNCH ACTING AS AN INVESTMENT BANK 
IN 


THE TRANSACTION. IF DELLATORRE PURCHASED “USED” STOCK, THEN THE 


TRANSACTION WOULD BE IN THE SECONDARY MARKET. 


r. 


D. DESCRIBE THE THREE PRIMARY WAYS IN WHICH CAPITAL IS TRANSFERRED BETWEEN 
SAVERS AND BORROWERS. 


ANSWER: TRANSFERS OF CAPITAL CAN BE MADE (1) BY DIRECT TRANSFER OF MONEY AND 


r. 


SECURITIES, (2) THROUGH AN INVESTM 


INT BANKING HOUSE, OR (3) THROUGH A 


FINANCIAL INTERMEDIARY. IN A DIR 


GI 


CT TRANSFER, A BUSINESS SELLS ITS 


STOCKS OR BONDS DIRECTLY TO INVESTORS (SAVERS), WITHOUT GOING THROUGH 


ANY TYPE OF INSTITUTION. THE BUSINESS BORROWER RECEIVES DOLLARS FROM 


THE SAVERS, AND THE SAVERS RECEIVE SECURITIES (BONDS OR STOCK) IN 


RETURN. 


r. 


IF THE TRANSFER IS MADE THROUGH AN INVESTMENT BANKING HOUSE, T 


r. 


H 
INVESTMENT BANK SERVES AS A MIDDLEMAN. THE BUSINESS SELLS ITS 
H 


SECURITIES TO THE INVESTMENT BANK, WHICH IN TURN SELLS THEM TO T 


SAVERS. ALTHOUGH THE SECURITIES ARE SOLD TWICE, THE TWO SALES 


CONSTITUTE ONE COMPLETE TRANSACTION IN THE PRIMARY MARKET. 


IF THE TRANSF! 


r. 


GI 


R IS MADE THROUGH A FINANCIAL INTERMEDIARY, SAVERS 


INVEST FUNDS WITH THE INTERMEDIARY, WHICH THEN ISSUES ITS OWN 


SECURITIES IN EXCHANGE. BANKS ARE ONE TYPE OF INTERMEDIARY, RECEIVIN 


BORROWERS TO PURCHASE HOMES, AUTOMOBILES, VACATIONS, AND SO ON, AN 


G 
DOLLARS FROM MANY SMALL SAVERS AND THEN LENDING THESE DOLLARS TO 
D 
A 


ALSO TO BUSINESSES AND GOVERNMENT UNITS. THE SAVERS RECEIVE 


Q 


ERTIFICAT 


r. 


OF DEPOSIT OR SOME OTHER INSTRUMENT IN EXCHANGE FOR THE 


T. 


Mini Case: 5 - 18 Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. 


Bal 


UNDS D 


EPOSIT 


ED WITH THE 


r 


BANK. 


MUTUAL FUNDS, 


‘U 


ENSION FUNDS AR 


r. 


OTH 


ER TYP 


ES OF INT 


ERM 


EDIARI 


ES. 


INSURANCE 


r 


COMPANIES, 


COUNTER MARKET. 
ARE TRADED IN EACH OF THEM. 


SECURITIES CAN BE TRADED ON ORGANIZED EXCHANGES OR IN THE OVER-THE- 
DEFINE EACH OF THESE MARKETS, AND DESCRIBE HOW STOCKS 


= 
G 
py 


ANSWER: THE ORGANIZ 


ED S 


ECURITY 


TANGIBLE 


PHYSICAL 


1, 


TH 


G 


(RE 


AR 


IONS. TWO WELL-KNOWN 


EXCHANG 


EXCHANGES FOR STOCKS, 
EXCHANGI 


ES ARE 


G 


LOCATIONS AND TRA 


K STOCK EXCHANGE 


AND T 


G 


HE 


AM 


HANG 


ES AR 


HI 


EST BIDDER. 


RS AND 


G 


ECUTE 


EX 


THOSE RDERS 


P 


G 


HE 


ER-TH 


NT 


iRS AROUN TH 


G 


ONE PUT 


ET CONSISTS OF (1) 


(2) 


r 


RS 


r. 


‘;CURITIES, 


‘RS AND INV 


Gl 


TWORKS THAT 


BALERS CONTINUO 


STOCK 


r. 


(THE BID 


A ny 


HE 


: STOCK (T 


ASK 


= 
G 
py 


THI 


BID PRICE 


, 


iR‘'S PROFIT. 


CONDUCTED AS AUCTION 


ER MARK 


ES THAT ARE 


ESTORS, 
FACILITATE 


PRICE) 
ED P 


SELL 


MARK 


ES IN THE 


DING IN 
BONDS, 


D 


ESIGNAT 


FORMAL ORGANIZATIONS HAVING 


ED S 


ECURITIE 


COMMODITIES, 


G 


UNIT 


ERICAN STOCK 
ETS WIT 


CI 


EB 
ah 


XCHANGE. 


ED STAT 


FUTURI 


ES, AN 


G 


ARE 


G 


THE 


ES 


NE 


= 


THE 


G 


0 2 U 


ORGANIZE 


H SE 


ERS PLAC 


r. 


ORD 


T. 


BY 


COUNTRY WHO ARE 


ET IS MADE 


MATCHING BUYERS AND 
ROVIDING CONTINUITY TO THE 


UP 


TH 


ER-TH 


ISTE 


THE DEAL 


THE BROK 


AND 


RICE) . 


(3) 


COMM 


AND A P 
THE 


AND THE 


G 


DIFE 


ER 


G 


INCE 


G 


ERS WHO 
ERS WHO ACT 


G 


THI 
UNI 


CONN 
E-CO 
D WITH 


= 
py 


_ 


USLY POST A PRICE 
RIC] 


CURITIES GOING TO T 
‘RS WITH TH 


FA 


EIR BROKERS WHO 


S 


ELL 


ERS, ALTHOUG 


G 


MAR 


K 


ETS. 


OF HUNDR 


EDS 


OF BROKE 


ECTED EL 


ECTRONICAI 


UNT 


AN O 


ER MARK! 


ET FACILITATES 


:D 


EXCHANGE. 


ES OF OVE 


IN BRINGIN 


COMPUTE 


ERMINA 


CATIONS BE 


G 


‘AL 


AT WHICH 


= 


AT WHICH 


E 


G 


A 


SK 


ED PRICE 


(O 


R “SPRE 


THE 


AD”) 


THE RE 


IS ALWAYS HIGHE 


R 


EPR 


ES 


ENTS T 


WHAT IS THE PRICE OF EQUITY CAPITAL? 


WHAT ARE 


WHAT DO WE CALL THE PRICE THAT A BORROWER MUST PAY FOR DEBT CAPITAL? 


THE FOUR MOST 


FUNDAMENTAL FACTORS THAT AFFECT THE COST OF MONEY, OR THE GENERAL LEVEL 


OF INTEREST RATES, 


IN THE ECONOMY? 
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ANSWER: HE INTEREST RATE IS THE PRICE PAID FOR BORROWED CAPITAL, WHILE THE 


zr 


T 
RETURN ON EQUITY CAPITAL COMES IN THE FORM OF DIVIDENDS PLUS CAPITAL 


GAINS. THE RETURN THAT INVESTORS REQUIRE ON CAPITAL DEPENDS ON (1) 


UCTION OPPORTUNITIES, (2) TIME PREFERENCES FOR CONSUMPTION, (3) 


D 
RISK, AND (4) INFLATION. 


PRODUCTION OPPORTUNITIES REFER TO THE RETURNS THAT ARE AVAILABLE 


FROM INVESTMENT IN PRODUCTIVE ASSETS: THE MORE PRODUCTIVE A PRODUCER 


FIRM BELIEVES ITS ASSETS WILL BE, THE MORE IT WILL BE WILLING TO PAY 


r. 


FOR THE CAPITAL NECESSARY TO ACQUIRE THOSE ASSETS. 


TIME PREFERENCE FOR CONSUMPTION REFERS TO CONSUMERS’ PREFERENCES FOR 


CURRENT CONSUMPTION VERSUS SAVINGS FOR FUTURE CONSUMPTION: CONSUMERS 


CI 


WITH LOW PREFERENCES FOR CURRENT CONSUMPTION WILL B 


WILLING TO LEND AT 


A LOWER RATE THAN CONSUMERS WITH A HIGH PREFERENCE FOR CURRENT 


CONSUMPTION. 


INFLATION REFERS TO THE TENDENCY OF PRICES TO RISE, AND THE HIGHER 


THE EXPECTED RATE OF INFLATION, THE 


r 


LARGER THE REQUIRED RATE OF RETURN. 


RISK, IN A MONEY AND CAPITAL MARKET CONTEXT, REFERS TO THE CHANCE 


| 


HAT A LOAN WILL NOT BE REPAID AS PROMISED--THE HIGHER THE PERCEIVED 


oO 


EFAULT RISK, THE HIGHER THE REQUIRED RATE OF RETURN. 


RISK IS ALSO LINKED TO THE MATURITY AND LIQUIDITY OF A SECURITY. 


THE LONGER THE MATURITY AND THE LESS LIQUID (MARKETABLE) THE SECURITY, 


THE HIGHER THE REQUIRED RATE OF RETURN, OTHER THINGS CONSTANT. 


THE PRECEDING DISCUSSION RELATED TO THE GENERAL LEVEL OF MONEY 


COSTS, BUT THE LEVEL OF INTEREST RATES WILL ALSO BE INFLUENCED BY SUCH 


Ct] 


THINGS AS FED POLICY, FISCAL AND FOREIGN TRADE DEFICITS, AND THE LEVEL 


OF ECONOMIC ACTIVITY. ALSO, INDIVIDUAL SECURITIES WILL HAVE HIGHER 


YI 


[7] 


DS THAN THE RISK-FREE RATE BECAUSE OF THE ADDITION OF VARIOUS 


PREMIUMS AS DISCUSSED BELOW. 


G. WHAT IS THE REAL RISK-FREE RATE OF INTEREST (k*) AND THE NOMINAL RISK- 
FREE RATE (kre)? HOW ARE THESE TWO RATES MEASURED? 


ANSWER: 


nN 


KEP THESE EQUATIONS IN MIND AS WE DISCUSS INTEREST RATES. WE WILL 


iw) 


EFINE THE TERMS AS WE GO ALONG: 


ker = k* + IP. 
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THE REAL RISK-FREE RATE, k*, IS THE RATE THAT WOULD EXIST ON DEFAULT- 


FREE SECURITIES IN THE ABSENCE OF INFLATION. 


THE NOMINAL RISK-FREE RATE, krr, IS EQUAL TO THE REAL RISK-FREE RATE 


PLUS AN INFLATION PREMIUM WHICH IS EQUAL TO THE AVERAGE RATE OF 


INFLATION EXPECTED OVER THE LIFE OF THE SECURITY. 


THERE IS NO TRULY RISKLESS SECURITY, BUT THE CLOSEST THING IS A 


SHORT-TERM U. S. TREASURY BILL (T-BILL), WHICH IS FREE OF MOST RISKS. 


THE REAL RISK-FR 


r. 


iE RATE, k*, IS ESTIMATED BY SUBTRACTING THE EXPECTED 


RATE OF INFLATION FROM TH 


r. 


RATE ON SHORT-TERM TREASURY SECURITIES. IT 


IS GENERALLY ASSUMED THAT k* IS IN THE RANGE OF 1 TO 4 PERCENTAGE 


POINTS. THE T-BOND RATE IS USED AS A PROXY FOR THE LONG-TERM RISK-FREE 


RAT] 


HOWEVER, WE KNOW THAT ALL LONG-TERM BONDS CONTAIN INTEREST RAT 


ir] 
<i 
ira] 


RISK, SO THE T-BOND RATE IS NOT REALLY RISKLESS. IT IS, HOWEVER, FREE 
OF DEFAULT RISK. 


DEFINE THE TERMS INFLATION PREMIUM (IP), DEFAULT RISK PREMIUM (DRP), 
LIQUIDITY PREMIUM (LP), AND MATURITY RISK PREMIUM (MRP). WHICH OF 
THESE PREMIUMS IS INCLUDED WHEN DETERMINING THE INTEREST RATE ON (1) 
SHORT-TERM U.S. TREASURY SECURITIES, (2) LONG-TERM U.S. TREASURY 
SECURITIES, (3) SHORT-TERM CORPORATE SECURITIES, AND (4) LONG-TERM 
CORPORATE SECURITIES? EXPLAIN HOW THE PREMIUMS WOULD VARY OVER TIME 
AND AMONG THE DIFFERENT SECURITIES LISTED ABOVE. 


ANSWER: 


THE INFLATION PREMIUM (IP) IS A PREMIUM ADDED TO THE REAL RISK-FRE 


r. 
r 


RATE OF INTEREST TO COMPENSATE FOR EXPECTED INFLATION. 


r 


THE DEFAULT RISK PREMIUM (DRP) IS A PREMIUM BASED ON THE PROBABILITY 


THAT THE ISSUER WILL DEFAULT ON THE LOAN, AND IT IS MEASURED BY THE 


iw) 
A 
Les 
Les 
ve) 
Z 
Q 


KF BETWEEN THE INTEREST RAT! 


GI 


ON A U.S. TREASURY BOND AND A 


CORPORATE BOND OF EQUAL MATURITY AND MAR 


ETABILITY. 


K 
A LIQUID ASSET IS ON! SOLD AT A PREDICTABLE PRICE ON 


Gl 


THAT CAN BI 


Gl 


n 
jan} 
(o) 


RT NOTICE; A LIQUIDITY PREMIUM IS ADDED TO THE RATE OF INTEREST ON 


SECURITIES THAT ARE NOT LIQUID. 


THE MATURITY RISK PREMIUM (MRP) IS A PREMIUM WHICH REFLECTS INTEREST 


i 
| 
eal 


RISK; LONGER-TERM SECURITIES HAVE MORE INTEREST RATE RISK (THE 


RISK OF CAPITAL LOSS DU 


GI 


TO RISING INTEREST RATES) THAN DO SHORTER-TERM 


n 
ra 
Q 


URITIES, AND THE MRP IS ADDED TO REFLECT THIS RISK. 
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1. SHORT-TERM TREASURY SECURITIES INCLUDE ONLY AN INFLATION PREMIUM. 


T. 


2. LONG-TERM TREASURY SECURITIES CONTAIN AN INFLATION PREMIUM PLUS A 


r. 
r. 


MATURITY RISK PREMIUM. NOTE THAT THE INFLATION PREMIUM ADDED TO 


LONG-TERM SECURITIES WILL DIFFER FROM THAT FOR SHORT-TERM SECURITIES 


UNLESS THE RATE OF INFLATION IS EXPECTED TO REMAIN CONSTANT. 


3. THE RATE ON SHORT-TERM CORPORATE SECURITIES IS EQUAL TO THE REAL 


RISK-FREE RATE PLUS PREMIUMS FOR INFLATION, DEFAULT RISK, AND 


LIQUIDITY. THE SIZE OF THE DEFAULT AND LIQUIDITY PREMIUMS WILL VARY 


DEPENDING ON THE FINANCIAL STRENGTH OF THE ISSUING CORPORATION AND 


ITS DEGREE OF LIQUIDITY, WITH LARGER CORPORATIONS GENERALLY HAVING 


GREATER LIQUIDITY BECAUSE OF MORE ACTIVE TRADING. 


r. 


4, THE RATE FOR LONG-TERM CORPORATE SECURITIES ALSO INCLUDES A PREMIUM 


FOR MATURITY RISK. THUS, LONG-TERM CORPORATE SECURITIES GEN 


r. 


,RALLY 


CARRY THE HIGHEST YIELDS OF THESE FOUR TYPES OF SECURITIES. 


WHAT IS THE TERM STRUCTURE OF INTEREST RATES? WHAT IS A YIELD CURVE? 


ANSWER: 


KF TERM STRUCTURE OF INTEREST RATES IS THE RELATIONSHIP BETWEEN 


H 
INTEREST RATES, OR YIELDS, AND MATURITIES OF SECURITIES. WHEN THIS 


RELATIONSHIP IS GRAPHED, THE RESULTING CURVE IS CALLED A YIELD CURVE. 


Gl 


SUPPOSE MOST INVESTORS EXPECT THE INFLATION RATE TO BE 5 PERCENT NEXT 
YEAR, 6 PERCENT THE FOLLOWING YEAR, AND 8 PERCENT THEREAFTER. THE REAL 
RISK-FREE RATE IS 3 PERCENT. THE MATURITY RISK PREMIUM IS ZERO FOR 
SECURITIES THAT MATURE IN 1 YEAR OR LESS, 0.1 PERCENT FOR 2-YEAR 
SECURITIES, AND THEN THE MRP INCREASES BY 0.1 PERCENT PER YEAR 
THEREAFTER FOR 20 YEARS, AFTER WHICH IT IS STABLE. WHAT IS THE 
INTEREST RATE ON 1-YEAR, 10-YEAR, AND 20-YEAR TREASURY SECURITIES? 
DRAW A YIELD CURVE WITH THESE DATA. WHAT FACTORS CAN EXPLAIN WHY THIS 
CONSTRUCTED YIELD CURVE IS UPWARD SLOPING? 


ANSWER: 


Mini Case: 


r 


r 


STEP 1: FIND THE AVERAGE EXPECTED INFLATION RATE OVER YEARS 1 TO 20: 
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YR 10: IP (Se 6b 8: Bek 8 


YR 20: IP (5 + 6 + 8 + 8 4 


STEP 2: FIND THI 


irl 
Kk 
> 
H 
G 
ve) 
H 
H 
K 
A) 
us 


EMIUM IN EACH YEAR: 


YR 1: MRP = 0.0 


ae 


YR 10: MRP = 0.1 x 9 = 0.9% 
YR 20: MRP = 0.1 x 19 = 1.9% 


STEP 3: SUM THE IPs AND MRPs, AND ADD k* = 3%: 


YR 20: kre = 3% + 7.759 + 1.9% = 12.65%. 


THE SHAPE OF THE YIELD CURVE DEPEND 


S PRIMARILY ON TWO FACTORS: 


(1) EXPECTATIONS ABOUT FUTURE INFLATION AND (2) THE RELATIVE RISKINESS 


E 


OF SECURITIES WITH DIFFERENT MATURITIES. 


Interest 
rate (%) 


137 
12- 
11- 
10; 


0 1 5 10 


| 
15 20 
Years to maturity 


r. 


THE CONSTRUCTED YIELD CURVE IS UPWAR 


INCREASING EXPECTED INFLATION AND AN INCRI 


D SLOPING. THIS IS DUE TO 
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KASING MATURITY RISK PREMIUM. 
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COMPANY COMPARE WITH THE YIELD CURVE FOR U. S. TREASURY SECURITIES? 


AT ANY GIVEN TIME, 


HOW WOULD THE YIELD CURVE FACING AN AAA-RATED 
AT 


ANY GIVEN TIME, HOW WOULD THE YIELD CURVE FACING A BB-RATED COMPANY 


COMPARE WITH THE YIELD CURVE FOR U. 


S. TREASURY SECURITIES? DRAW A 


GRAPH TO ILLUSTRATE YOUR ANSWER. 


ANSWER: THE YIELD CURVE NORMALLY SLOPES UPWARD, INDICATING THAT SHORT-TERM 
INTEREST RATES ARE LOWER THAN LONG-TERM INTEREST RATES. YIELD CURVES 
CAN BE DRAWN FOR GOVERNMENT SECURITIES OR FOR THE SECURITIES OF ANY 
CORPORATION, BUT CORPORATE YIELD CURVES WILL ALWAYS TE ABOVE 
GOVERNMENT YIELD CURVES, AND THE RISKIER THE CORPORATION, THE HIGHER 
ITS YIELD CURVE. THE SPREAD BETWEEN A CORPORATE YIELD CURVE AND THE 
TREASURY CURVE WIDENS AS THE CORPORATE BOND RATING DECREASES. 


Hypothetical Treasury and 


Corporate Yield Curves 


Interest 
Rate (%) 
15 


10 


0 


5.2% 


0 1 


(oe 
a 


5 
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WHAT IS THE PURE EXPECTATIONS THEORY? 


BB-Rated 
AAA-Rated 


Treasury 


5.9% yield curve 


Years to 


maturi 
20 ty 


10 15 


All rights reserved. 


WHAT DOES THE PURE EXPECTATIONS 


THEORY IMPLY ABOUT THE TERM STRUCTURE OF INTEREST RATES? 


ANSWER: 


PURE 


G 


EXP 


ES AND INT 


IR 


EST RAT! 


ES 
Ei 


R 


KI 


Mini Case: 5 - 24 


ER THAN S$ 


ECTATIONS THI 


ER 


EST 


THIS MI 


BORY ASSUMI 


ES THAT INV! 


ESTORS ESTABLISH BOND 


a 
B, 


RAT! 


ES STRICTLY ON THI 


BASIS OF EXP 


ECTATIONS FOR 


KANS THAT THEY ARE INDIFE 


ER 


ENT WITH R 


ESP 


ECT TO 


ITY IN THE 


G 


iru 
fy i] 


S) 


HORT-T! 


ENSE 


THAT THEY DO NOT VIEW LONG-T! 


ERM BONDS AS BEING 


ERM BONDS. IF THIS WERE TRU 


G 
17 


TH 


EN THE MATURITY 
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RISK PREMIUM WOULD BE ZERO, AND LONG-TERM INTEREST RATES WOULD SIMPLY 


r. 


BE A WEIGHTED AVERAGE OF CURRENT AND EXPECTED FUTURE SHORT-TERM 


INTEREST RATES. IF THE PURE EXPECTATIONS THEORY IS CORRECT, YOU CAN 


USE THE YIELD CURVE TO “BACK OUT” EXPECTED FUTURE INTEREST RATES. 


M. SUPPOSE THAT YOU OBSERVE THE FOLLOWING TERM STRUCTURE FOR TREASURY 
SECURITIES: 


MATURITY YIELD 
1 YEAR 6.0 
2 YEARS 6.2 
3 YEARS 6.4 
4 6.5 
5 6.5 


YEARS 
YEARS 


ASSUME THAT THE PURE EXPECTATIONS THEORY OF THE TERM STRUCTURE IS 
CORRECT. (THIS IMPLIES THAT YOU CAN USE THE YIELD CURVE GIVEN ABOVE TO 
“BACK OUT” THE MARKET’S EXPECTATIONS ABOUT FUTURE INTEREST RATES.) WHAT 
DOES THE MARKET EXPECT WILL BE THE INTEREST RATE ON 1-YEAR SECURITIES, 
ONE YEAR FROM NOW? WHAT DOES THE MARKET EXPECT WILL BE THE INTEREST 
RATE ON 3-YEAR SECURITIES, TWO YEARS FROM NOW? 


ANSWER: CALCULATION FOR k ON 1-YEAR SECURITIES, ONE YEAR FROM NOW: 


6.06 +X 


1-YEAR SECURITIES, ONE YEAR FROM NOW WILL YIE 


r. 


iD 6.4%. 


CALCULATION FOR k ON 3-YEAR SECURITIES, TWO YEARS FROM NOW: 


6.5% 26.2%) + 3X 
.) 
32.5% = 12.4% + 3X 
20.15 = 3X 
6.7% = X. 


3-YEAR SECURITII 


Gl 


S, TWO YEARS FROM NOW WILL YIELD 6.7%. 
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N. FINALLY, DELLATORRE IS ALSO INTERESTED IN INVESTING IN COUNTRIES OTHER 
THAN THE UNITED STATES. DESCRIBE THE VARIOUS TYPES OF RISKS THAT ARISE 
WHEN INVESTING OVERSEAS . 


ANSWER: FIRST, DELLATORRE SHOULD CONSIDER COUNTRY RISK, WHICH REFERS TO THI 


Ley 


RISK THAT ARISES FROM INVESTING OR DOING BUSINESS IN A PARTICULAR 


r. 


COUNTRY. THIS RISK DEPENDS ON THE COUNTRY’S ECONOMIC, POLITICAL, AND 
SOCIAL 


A 


NVIRONMENT. COUNTRY RISK ALSO INCLUDES TH 


r. 


RISK THAT PROPERTY 


WILL BE EXPROPRIATED WITHOUT ADEQUATE COMPENSATION, AS WELL AS NEW HOST 


COUNTRY STIPULATIONS ABOUT LOCAL PRODUCTION, SOURCING OR HIRING 


PRACTIC] 


Gl 


S, AND DAMAGE OR DESTRUCTION OF FACILITIES DUE TO INT! 


GI 


RNAL 


STRIFE. 


SECOND, DELLATORRE SHOULD CONSIDER EXCHANGE RATE RISK. DELLATORRE 


is) 
n 
ie] 
e) 
x 


‘P IN MIND WHEN INVESTING OVERSEAS THAT MORE OFTEN THAN NOT 


KE SECURITY WILL B 


T. 


DENOMINATED IN A CURRENCY OTHER THAN THE DOLLAR, 


ICH MEANS THAT THE VALUE OF THE INVESTMENT WILL DEPEND ON WHAT 


APPENS TO EXCHANGE RATES. TWO FACTORS CAN LEAD TO EXCHANGE RATE 


H. 
FLUCTUATIONS. CHANGES IN RELATIVE INFLATION WILL LEAD TO CHANGES IN 


EXCHANGE RATES. ALSO, AN INCREASE IN COUNTRY RISK WILL ALSO CAUSE THE 


COUNTRY’S CURRENCY TO FALL. CONSEQUENTLY, INFLATION RISK, COUNTRY 


RISK, AND EXCHANGE RATE RISK ARE ALL INTERRELATED. 


Mini Case: 5 - 26 Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. 


Chapter 6 


Risk and Return: The Basics 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


6-1 a. Stand-alone risk is only a part of total risk and pertains to the 
risk an investor takes by holding only one asset. Risk is the 
chance that some unfavorable event will occur. For instance, the 
risk of an asset is essentially the chance that the asset’s cash 
flows will be unfavorable or less than expected. A probability 
distribution is a listing, chart or graph of all possible outcomes, 
such as expected rates of return, with a probability assigned to 
each outcome. When in graph form, the tighter the probability 
distribution, the less uncertain the outcome. 


b. The expected rate of return (kK) is the expected value of a 
probability distribution of expected returns. 


c. A continuous probability distribution contains an infinite number of 
outcomes and is graphed from -o and +0. 


d. The standard deviation (0) is a statistical measure of the 
variability of a set of observations. The variance (0%) of the 
probability distribution is the sum of the squared deviations about 
the expected value adjusted for deviation. The coefficient of 


variation (CV) is equal to the standard deviation divided by the 
expected return; it is a standardized risk measure which allows 
comparisons between investments having different expected returns 
and standard deviations. 


e. A risk averse investor dislikes risk and requires a higher rate of 
return as an inducement to buy riskier securities. A realized 
return is the actual return an investor receives on their 
investment. It can be quite different than their expected return. 


f. A risk premium is the difference between the rate of return on a 


risk-free asset and th xpected return on Stock I which has higher 
risk. The market risk premium is the difference between th xpected 
return on the market and the risk-fr rat 


g. CAPM is a model based upon the proposition that any stock’s required 
rate of return is equal to the risk fr rate of return plus a risk 
premium reflecting only the risk remaining after diversification. 
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h. Th xpected return on a portfolio. lea is simply the weighted- 


averag xpected return of the individual stocks in the portfolio, 
with the weights being the fraction of total portfolio value 
invested in each = stock. The market portfolio is a portfolio 


consisting of all stocks. 


i. Correlation is the tendency of two variables to move together. A 
correlation coefficient (r) of +1.0 means that the two variables 
move up and down in perfect synchronization, while a coefficient of 
-1.0 means the variables always move in opposite directions. A 
correlation coefficient of zero suggests that the two variables are 
not related to one another; that is, they are independent. 


3. Market risk is that part of a security’s total risk that cannot be 
eliminated by diversification. It is measured by the beta 
coefficient. Diversifiable risk is also known as company specific 
risk, that part of a security’s total risk associated with random 


events not affecting the market as a whole. This risk can be 
eliminated by proper diversification. The relevant risk of a stock 
is its contribution to the riskiness of a well-diversified 
portfolio. 


k. The beta coefficient is a measure of a stock’s market risk, or the 
extent to which the returns on a given stock move with the stock 
market. The average stock’s beta would move on average with the 
market so it would have a beta of 1.0. 


1. The security market line (SML) represents in a graphical form, the 
relationship between the risk of an asset as measured by its beta 
and the required rates of return for individual securities. The SML 
equation is essentially the CAPM, ki = krr + bi(km - kerr). 


m. The slope of the SML equation is (km - kerr), the market risk premium. 
The slope of the SML reflects the degree of risk aversion in the 
economy. The greater the average investors aversion to risk, then 


the steeper the slope, the higher the risk premium for all stocks, 
and the higher the required return. 


6-2 a. The probability distribution for complete certainty is a vertical 
line. 


b. The probability distribution for total uncertainty is the X axis 
from -o to +0. 


6-3 Security A is less risky if held in a diversified portfolio because of 
its lower beta and negative correlation with other stocks. In a 
Single-asset portfolio, Security A would be more risky because oO, > Os 
and CVa > CVs. 


6-4 a. No, it is not riskless. The portfolio would be fr of default risk 
and liquidity risk, but inflation could erode the portfolio’s 
purchasing power. If the actual inflation rate is greater than that 
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expected, interest rates in general will rise to incorporate a 
larger inflation premium (IP) and--as we shall see in Chapter 8--the 
value of the portfolio would decline. 


b. No, you would be subject to reinvestment rate risk. You might 
expect to “roll over” the Treasury bills at a constant (or even 
increasing) rate of interest, but if interest rates fall, your 


investment income will decrease. 


c. A U.S. government-backed bond that provided interest with constant 


purchasing power (that is, an 


indexed bond) would be close to 


riskless. 

6-5 a. Th xpected return on a life insurance policy is calculated just as 
for a common stock. Each outcome is multiplied by its probability 
of occurrence, and then these products are summed. For example, 


suppose a 1-year term policy pays $10,000 at death, and the 
probability of the policyholder’s death in that year is 2 percent. 
Then, there is a 98 percent probability of zero return anda 2 


percent probability of $10,000: 


This expected return could be 
Generally, the premium will be 


Expected return = 0.98(SO) 


+ 0.02($10,000) = $200. 


compared to the premium paid. 
larger because of sales and 


administrative costs, and insurance company profits, indicating a 
negativ xpected rate of return on the investment in the policy. 


b. There is a perfect negative correlation between the returns on the 
life insurance policy and the returns on the policyholder’s human 
capital. In fact, these events (death and future lifetim arnings 


capacity) are mutually exclusive. 


c. People are generally risk averse. 


pay a premium to decreas th 


Therefore, they are willing to 


uncertainty of their future cash 


flows. A life insurance policy guarantees an income (the face valu 
of the policy) to the policyholder’s beneficiaries when the policy- 
holder’s future earnings capacity drops to zero. 


6-6 The risk premium on a high beta stock would increase more. 


RP; = Risk Premium for Stock j = (km - ker) bj. 


If risk aversion increases, the slop 


will the market risk premium (km — kerr). 


of the SML will increase, and so 
The product (km — krr)b; is the 


risk premium of the jth stock. If b; is low (say, 0.5), then the 
product will be small; RP; will increase by only half the increase in 


RPw. How-ever, if b; is large (say, 
rise by twice the increase in RPm. 
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2.0), then its risk premium will 
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6-7 According to the Security Market Line (SML) equation, an increase in 
beta will increase a company’s expected return by an amount equal to 
the market risk premium times the change in beta. For example, assume 
that the risk-free rate is 6 percent, and the market risk premium is 5 
percent. If the company’s beta doubles from 0.8 to 1.6 its expected 
return increases from 10 percent to 14 percent. Therefore, in general, 
a company’s expected return will not double when its beta doubles. 


6-8 Yes, if the portfolio’s beta is equal to zero. In practice, however, 
it may be impossible to find individual stocks that have a nonpositive 
beta. In this case it would also be impossible to have a= stock 
portfolio with a zero beta. Even if such a portfolio could be 
constructed, investors would probably be better off just purchasing 
Treasury bills, or other zero beta investments. 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


(0.2) (-5%) + (0.4) (16%) 


o% = (-50% - 11.40%)7(0.1) + 


+ 


(-5% - 11.40%)7(0.2) + 


(0.2) (25%) + (0.1) (60%) 


(16% - 11.40%)7(0.4) 


+ (25% - 11.40%)2(0.2) + (60% - 11.40%)2(0.1) 
oO? = 712.44; o = 26.69%. 
26.69% 
CV = eee = 2.34. 
11.40% 
6-2 Investment Beta 
$35,000 0.8 
40,000 lg 
Total $75,000 
($35,000/$75,000) (0.8) + ($40,000/$75,000) (1.4) = 1.12. 
6-3 KRr = 53; RP _ 6%; ky =? 
km = 5% + (6%)1 = 11% 
k; when b = 1.2 = ? 
ks = 5% + 69(1.2) = 12.2% 
6-4 ker = 6%; ky = 13%; b = 0.7; ks = ? 
ks = ker + (km - kerr) b 
= 6% + (13% - 6%)0.7 
= 10.9% 
6-5 a ky = (0.3) (15%) + (0.4) (9%) + (0.3) (18%) 1315s 
k; = (0.3) (20%) + (0.4) (5%) + (0.3) (12%) 11.6%. 
b om = [(0.3) (153 - 13.5%)% + (0.4) (9% - 13.5%)? + (0.3) (18% -13.5%)?]1/ 


= 714.853 = 


3.85%. 
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Os = [(0.3) (20% - 11.6%)? + (0.4) (5% - 11.6%)? + (0.3) (12% - 11.6%)?]1/” 


= 738.643 = 6.22%. 


Ww 
lee) 
ol 
ole 


c. CVy = — = 0.29. 


hb 
Ww 
ol 
ole 


CVzy = — = 0.54. 


o Bk. 


b= 7 


fo) 
| 
Oy) 
io) 
oe! 
ll 


ky 0.1(-35%3) + 0.2(0%) + 0.4(20%) + 0.2(25%) + 0.1(45%) 


= 14% versus 12% for X. 


b. oO = 
O, = (-10% - 12%)2(0.1) + (2% - 12%)2(0.2) + (12% - 12%)?(0.4) 
+ (20% - 12%)7(0.2) + (38% - 12%)2(0.1) = 148.8% 


Ox = 12.20% versus 20.35% for Y. 


CVx = ox/ky = 12.20%/12% = 1.02, while 
CVy = 20.35%/14% = 1.45. 


If Stock Y is less highly correlated with the market than X, then it 
might have a lower beta than Stock X, and hence be less risky ina 
portfolio sense. 


6-7 a ka = Ker + (Kyu — Kerr) ba 
12% = 5% + (10% - 5%)ba 
12% = 5% + 5% (ba) 
% = 5% (ba) 
1.4 ba 
b. ka = 5% + 5% (ba) 
ka = 53 + 5%(2) 
ka = 15% 


b. 1. kar increases to 10%: 


ky increases by 1 percentage point, from 14% to 15%. 
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ki = ker + (km — ker) bi = 103 + (15% - 10%3)1.3 = 16.5%. 
2. krpr decreases to 8%: 


ky decreases by 1%, from 14% to 13%. 

ki = ker + (km - ker) bi = 8% + (133 - 8%)1.3 = 14.5%. 
c. 1. kw increases to 16%: 

ki = ker + (km - ker) by = 9% + (163 - 9%3)1.3 = 18.1%. 


2. km decreases to 13%: 


ki = Kee + (km - ker) bi = 9% + (139 - 9%)1.3 = 14.2%. 


142,500 7,500 
6-9 Old portfolio beta = a (b) 4 a (1.00) 
$150,000 $150,000 


M12 0695: 07:05 
1.07 = 0.95b 
1.13 b. 


New portfolio beta 0.95(1.13) + 0.05(1.75) 164 
Alternative Solutions: 
1. Old portfolio beta = 1.12 = (0.05)b; + (0.05)bo +...+ (0.05) ba 


1.12 = (Xb) (0.05) 
zbi = 1.12/0.05 = 22.4. 


New portfolio beta = (22.4 - 1.0 + 1.75) (0.05) = 1.1575 = 1.16. 
2. Ybhi excluding the stock with the beta equal to 1.0 is 22.4 - 1.0 
21.4, so the beta of the portfolio excluding this stock is b = 


21.4/19 = 1.1263. The beta of the new portfolio is: 


Ti2263:(0095) oF 1579-00059) = Ded 575 = “LT 6: 


400,000 600,000 
6-10 Portfolio beta = mea (1.50) 4 : (-0.50) 
$4,000,000 $4,000,000 
Ls, 7 2,000,000 
pony rE ey, § (0.75) 
$4,000,000 $4,000,000 


= 0.1) (1.5) + (0.15) (-0.50) + (0.25) (1.25) + (0.5) (0.75) 
S40 ES SO. O7S tO. SUZ tO S45 - 201.7625. 


kp = Ker + (ku - ker) (bp) = 63 + (14% - 6%) (0.7625) = 12.1%. 
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Alternative solution: First compute the return for each stock using 


the CAPM equation [krr + (km - kerr) b], and then compute th 


average of these returns. 


ker = 6% and km = keer = 8%. 


Stock Investment Beta k = ker + (kv - ker) b Weight 
A $ 400,000 1.50 18% 0.10 
B 600,000 (0.50) 2 0.15 
c 1,000,000 1325 16 0.25 
D 2,000,000 0.75 12 0.50 
Total $4,000,000 1.00 
kp = 183(0.10) + 2%3(0.15) + 16%3(0.25) + 12%(0.50) = 12. 


weighted 


6-11 First, calculate the beta of what remains after selling the stock: 


bp = 1.1 = ($100,000/$2,000,000)0.9 + ($1,900,000/$2,000,000) br 
1.1 = 0.045 + (0.95)bp 
be = 1.1105. 


by = (0.95)1.1105 + (0.05)1.4 = 1.125. 


6-12 We know that be = 1.50, bs = 0.75, ky = 13%, kre = 7%. 


ke = 7% + 6%(1.50) = 16.0% 
ks = 73 + 6%(0.75) Re) 
4.5% 
6-13 a. ($1 million) (0.5) + ($0) (0.5) = $0.5 million. 


b. You would probably take the sure $0.5 million. 


c. Risk averter. 


d. 1. ($1.15 million) (0.5) + ($0) (0.5) = $575,000, or an 


profit of $75,000. 


2. $75,000/$500,000 = 15 


oe 


3. This depends on the individual’s degree of risk aversion. 


4. Again, this depends on the individual. 


expected 


5. The situation would be unchanged if the stocks’ returns were 
perfectly positively correlated. Otherwise, the stock portfolio 


would have the sam xpected return as the single stock 


a lower standard deviation. If the correlation 


(15%) but 
coefficient 
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between each pair of stocks was a negative one, the portfolio 
would be virtually riskless. Since r for stocks is generally in 
the range of +0.6 to +0.7, investing in a portfolio of stocks 
would definitely be an improvement over investing in the single 


stock. 
6-14 a. ky = 0.1(7%) + 0.2(9%) + 0.4(11%) + 0.2(13%) + 0.1(15%) = 11%. 
ker = 6% (given) 


Therefore, the SML equation is 


b. First, determine the fund’s beta, br. The weights are the percentag 
of funds invested in each stock. 


A = $160/$500 = 0.32 
B = $120/S500 = 0.24 
c $80/$500 = 0.16 
D = $80/S$500 = 0.16 
E = $60/5500 = 0.12 


be = 0.32(0.5) + 0.24(2.0) + 0.16(4.0) + 0.16(1.0) + 0.12(3.0) 
= 0.16 + 0.48 + 0.64 + 0.16 + 0.36 = 1.8. 


Next, use br = 1.8 in the SML determined in Part a: 


c. ky = Required rate of return on new stock = 6% + (5%)2.0 = 16%. 


An expected return of 15 percent on the new stock is below the 16 
percent required rate of return on an investment with a risk of b = 
2.0. Since ky = 16% > ky = 15%, the new stock should not be 
purchased. The expected rate of return that would make the fund 
indifferent to purchasing the stock is 16 percent. 


Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. Answers and Solutions: 6 -9 


6-15 The answers to a, b, c, and d are given below: 


ka kp Portfolio 
1997 (18.00%) (14.50%) (16.25%) 
1998 33.00 21.80 27.40 
1999 15.00 30.50 22515 
2000 (0.50) (7.60) (4.05) 
2001 27.00 26.30 26.65 
Mean ELABO 11.30 11.30 
Std Dev 20.79 20.78 20.13 
CV 1.84 1.84 1.78 


e. A risk-averse investor would choose the portfolio over either Stock 


A or Stock B alone, since the portfolio offers the sam xpected 
return but with less risk. This result occurs because returns on A 
and B are not perfectly positively correlated (ras = 0.88). 


6-16 a. by = 1.3471; by = 0.6508. 


Oo 
oe 
Hb 
Ww 
od 
~ 
es 
| 


= NAA 3 DO Ses 
(5%)0.6508 = 9.2540%. 


c. bp = 0.8(1.3471) + 0.2(0.6508) = 1.2078. 


6 + (5%)1.2078 = 12.04%. 
Alternatively, 
kp = 0.8(12.7355%) + 0.2(9.254%) = 12.04%. 


x 
a 
ll 


d. Stock X is undervalued, becaus its expected return exceeds its 
required rate of return. 
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SOLUTION TO SPREADSHEET PROBLEMS 


The detailed solution for the spreadsheet problem is available both on 
the instructor’s resource CD-ROM (in the file Solution for Ch 06-17 
Build a Model.xls) and on the instructor’s side of the Harcourt College 
Publishers’ web site, http://www.harcourtcollege.com/finance/theoryl0e. 


a. The average return for Stock C is 11.3 percent and the standard 
deviation of these returns is 20.8 percent. Therefore, Stock C has 
a coefficient of variation of 1.84. 


b. With 33.33 percent in each of Stocks A, B, and C, the following 
results were obtained from the computerized model: 


INPUT DATA: KEY OUTPUT: 
Stock A Stock B Stock C Portfolio 

1997 -18.00% -14.50% 32.00% -0.17% 

1998 33.00 21.80 =11.75 14.35 

1999 15.00 30.50 1.0.75 18.75 

2000 -0.50 -7.60 32:25 8.05 

2001 27.00 26.30 -6.75 1.53 52 

k 11.30% 11.30% 11.30% 11.30% 

Std Dev 20.8% 20.8% 20.8% 7.5% 

CV 1.84 1.84 1.84 0.66 


From these results, we can see that the portfolio return remained 
constant, but that the standard deviation and coefficient of 
variation declined dramatically when Stock C was included in the 
portfolio. 


c. Below we show the results when 25 percent is in Stock A, 25 percent 
is in Stock B, and 50 percent is in Stock C. 


INPUT DATA: KEY OUTPUT: 
Stock A Stock B Stock C Portfolio 
1997 -18.00% -14.50% 32.00% 7.88% 
1998 33.00 21.80 =11.75 Lo83 
1999 15.00 30.50 10.75 16.75 
2000 -0.50 -7.60 32:25 14.10 
2001 27.00 26.30 -6.75 9:95 
k 11.30% 11.30% 11.30% 11.30% 
Std Dev 20.8% 20.8% 20.8% 4.0% 
CV 1.84 1.84 1.84 0.35 
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These results occur because all 3 stocks hav th sam xpected 
return, but Stock C is negatively correlated with Stocks A and B, 


thus, lowering the standard deviation of the portfolio. From trial 
and error, we found the portfolio to have the lowest standard 
deviation, Op = 3.3%, when the portfolio consisted of 50 percent 


Stock A and 50 percent Stock C, and 0 percent in Stock B. 


d. These results indicate that Stock C is negatively correlated with 
Stocks A and B. In fact, the correlation between Stock A and Stock 
C is -0.95, while the correlation between Stock B and Stock C is - 
0.84. By the way, the correlation between Stock A and Stock B is 
+0.88, which explains why the combination of those two stocks 
produced very little reduction in the standard deviation. 


e. A rational investor would prefer to hold a portfolio which contained 


Stock C rather than a portfolio consisting only of Stocks A and B. 
As we showed in Part c, however, the best choice is to hold Stocks A 
and C, and not to hold any of Stock B. If C is negatively 
correlated with most other stocks and thus with “the market,” C’s 
beta will be negative, and, hence, its required rate of return will 
be low. This could lead to buy orders for C, and consequently to a 
price increase which would drive down its expected future rate of 
return. 
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CYBERPROBLEM 


6-19 The detailed solution for the cyberproblem is available on the 
instructor’s side of the Harcourt College Publishers’ web sit 
http://www. harcourtcollege.com/finance/theoryl0e. 
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MINI CASE 


ASSUME THAT YOU RECENTLY GRADUATED WITH A MAJOR IN FINANCE, AND YOU JUST 
LANDED A JOB AS A FINANCIAL PLANNER WITH MERRILL FINCH INC., A LARGE 
FINANCIAL SERVICES CORPORATION. YOUR FIRST ASSIGNMENT IS TO INVEST $100,000 
FOR A CLIENT. BECAUSE THE FUNDS ARE TO BE INVESTED IN A BUSINESS AT THE END 
OF ONE YEAR, YOU HAVE BEEN INSTRUCTED TO PLAN FOR A ONE-YEAR HOLDING PERIOD. 
FURTHER, YOUR BOSS HAS RESTRICTED YOU TO THE FOLLOWING INVESTMENT 
ALTERNATIVES, SHOWN WITH THEIR PROBABILITIES AND ASSOCIATED OUTCOMES. 
(DISREGARD FOR NOW THE ITEMS AT THE BOTTOM OF THE DATA; YOU WILL FILL IN THE 
BLANKS LATER. ) 


RETURNS ON ALTERNATIVE INVESTMENTS 
ESTIMATED RATE OF RETURN 


STATE OF THE T- HIGH COLLEC- U.S. MARKET 2-STOCK 
ECONOMY PROB. BILLS TECH TIONS RUBBER PORTFOLIO PORTFOLIO 

RECESSION 0.1 8.0% -22.0% 28.0% 10.0%* -13.0% 3.0% 
BELOW AVG 0.2 8.0 -2.0 14.7 -10.0 1.0 
AVERAGE 0.4 8.0 20.0 0.0 7.0 15.0 10.0 
ABOVE AVG 0.2 8.0 35.0 -10.0 45.0 29.0 
BOOM 0.1 8.0 50.0 -20.0 30.0 43.0 15.0 
k-HAT (k) 1.7% 13.8% 15.0% 
STD DEV (c) 0.0 13.4 18.8 15.3 
COEF OF VAR (CV) 7.9 1.4 1.0 

BETA (b) -0.86 0.68 


*NOTE THAT THE ESTIMATED RETURNS OF U.S. RUBBER DO NOT ALWAYS MOVE IN THE 
SAME DIRECTION AS THE OVERALL ECONOMY. FOR EXAMPLE, WHEN THE ECONOMY IS 
BELOW AVERAGE, CONSUMERS PURCHASE FEWER TIRES THAN THEY WOULD IF THE ECONOMY 
WAS STRONGER. HOWEVER, IF THE ECONOMY IS IN A FLAT-OUT RECESSION, A LARGE 
NUMBER OF CONSUMERS WHO WERE PLANNING TO PURCHASE A NEW CAR MAY CHOOSE TO 
WAIT AND INSTEAD PURCHASE NEW TIRES FOR THE CAR THEY CURRENTLY OWN. UNDER 
THESE CIRCUMSTANCES, WE WOULD EXPECT U.S. RUBBER’S STOCK PRICE TO BE HIGHER 
IF THERE IS A RECESSION THAN IF THE ECONOMY WAS JUST BELOW AVERAGE. 
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MERRILL FINCH’S ECONOMIC FORECASTING STAFF HAS DEVELOPED PROBABILITY 
ESTIMATES FOR THE STATE OF THE ECONOMY, AND ITS SECURITY ANALYSTS HAVE 
DEVELOPED A SOPHISTICATED COMPUTER PROGRAM WHICH WAS USED TO ESTIMATE THE 
RATE OF RETURN ON EACH ALTERNATIVE UNDER EACH STATE OF THE ECONOMY. HIGH 
TECH INC. IS AN ELECTRONICS FIRM; COLLECTIONS INC. COLLECTS PAST-DUE DEBTS; 
AND U.S. RUBBER MANUFACTURES TIRES AND VARIOUS OTHER RUBBER AND PLASTICS 
PRODUCTS. MERRILL FINCH ALSO MAINTAINS AN “INDEX FUND” WHICH OWNS A MARKET- 
WEIGHTED FRACTION OF ALL PUBLICLY TRADED STOCKS; YOU CAN INVEST IN THAT FUND, 
AND THUS OBTAIN AVERAGE STOCK MARKET RESULTS. GIVEN THE SITUATION AS 
DESCRIBED, ANSWER THE FOLLOWING QUESTIONS. 


A. WHAT ARE INVESTMENT RETURNS? WHAT IS THE RETURN ON AN INVESTMENT 
THAT COSTS $1,000 AND IS SOLD AFTER ONE YEAR FOR $1,100? 


ANSWER: INVESTMENT RETURN MEASURES THE FINANCIAL RESULTS OF AN INVESTMENT. 


r. 


THEY MAY BE EXPRESSED IN EITH 


‘R DOLLAR TERMS OR PERCENTAGE TERMS. 


THE DOLLAR RETURN IS $1,100 - $1,000 = $100. THE PERCENTAGE 
RETURN IS $100/$1,000 = 0.10 = 10%. 


B. 1. WHY IS THE T-BILL’US RETURN INDEPENDENT OF THE STATE OF THE ECONOMY? 


DO T-BILLS PROMISE A COMPLETELY RISK-FREE RETURN? 


ANSWER: THE 8 PERCENT T-BILL RETURN DOES NOT DEPEND ON THE STATE OF THE 


ECONOMY BECAUSE THE TREASURY MUST (AND WILL) REDEEM THE BILLS AT PAR 


REGARDLESS OF THE STATE OF THE ECONOMY. 


THE T-BILLS ARE RISK-FREE IN THE DEFAULT RISK SENSE BECAUSE THE 8 


PERCENT RETURN WILL BE REALIZED IN ALL POSSIBLE ECONOMIC STATES. 


HOWEVER, REMEMBER THAT THIS RETURN IS COMPOSED OF THE REAL RISK-E 


R 
RATE, SAY 3 PERCENT, PLUS AN INFLATION PREMIUM, SAY 5 PERCENT. 
T 


SINCE THERE IS UNCERTAINTY ABOUT INFLATION, IT IS UNLIKELY THAT 


fat 
nal 


REALIZED REAL RATE OF RETURN WOULD EQUAL TH 


r. 


EXPECTED 3 PERCENT. 


FOR EXAMPLE, IF INFLATION AVERAGED 6 PERCENT OVER THE YEAR, THEN THE 


ERALIZED REAL RETURN WOULD ONLY BE 8% - 6% = 2%, NOT THE EXPECTED 


R 
3%. THUS, IN TERMS OF PURCHASING POWER, T-BILLS ARE NOT RISKLESS. 
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ALSO, IF YOU INVESTED IN A PORTFOLIO OF T-BILLS, AND RATES THEN 


Tr. 


DECLINED, YOUR NOMINAL INCOME WOULD FALL; THAT IS, T-BILLS AR 


(Ea 


EXPOSED TO REINVESTMENT RATE RISK. SO, 


NO TRULY RISK-FREE SECURITIES IN THE UN 


ITE 


SOLD INFLATION-INDEXED, TAX-EXEMPT BON 


WE CONCLUDE THAT THERE ARE 


DS, THEY WOULD BE 


D STATES. IF THE TREASURY 


| 
WH 
Ww 
q 
KK 


RISKLESS, BUT ALL ACTUAL SECURITIES ARE 


EXPOSED TO SOME TYPE OF 


RISK. 


B. 2. WHY ARE HIGH TECH’S RETURNS EXPECTED TO MOVE WITH THE ECONOMY 


WHEREAS COLLECTIONS’ ARE EXPECTED TO MOVE COUNTER TO THE ECONOMY? 


ANSWER: HIGH TECH’S RETURNS MOV 


Gl 


E 


THE ECONOMY, BECAUSE THE FIRM’S SALES, 


GENERALLY EXPERIENCE THE SAME TYPE OF UPS 


WITH, HENCE ARE POSITIVELY CORRELATED WITH, 


AND HENCE PROFITS, WILL 


AND DOWNS AS THE ECONOMY. 


IF THE ECONOMY IS BOOMING, SO WILL HIGH TECH. ON THE OTHER HAND, 


COL 


r. 


ECTIONS IS CONSIDERED BY MANY INVESTORS TO BE A HEDGE AGAINST 


BOTH BAD TIMES AND HIGH INFLATION, SO IF THE STOCK MARKET CRASHES, 


INVESTORS IN THIS STOCK SHOULD DO RELATIV. 


ELY WELL. STOCKS SUCH AS 


COLLECTIONS ARI 


Gl 


r. 


THUS NEGATIVELY CORRELAT 


ED WITH (MOVE COUNTER TO) 


THE ECONOMY. (NOTE: IN ACTUALITY, IT IS ALMOST IMPOSSIBLE TO FIN 


STOCKS THAT ARE EXPECTED TO MOVE COUNT 


E 


COLLECTIONS SHARES HAVE POSITIVE (BUT 


MARKET. ) 


D 
ER TO THE ECONOMY. EVEN 
LOW) CORRELATION WITH THE 


T. 


Cc. CALCULATE THE EXPECTED RATE OF RETURN ON EACH ALTERNATIVE AND FILL 


IN THE BLANKS ON THE ROW FOR k IN THE TABLE ABOVE. 


ANSWER: THE EXPECTED RATE OF RETURN, k, IS EXPRESSED AS FOLLOWS: 
k=). Bikes 
i=l 
HERE Pp: IS THE PROBABILITY OF OCCURRENCE OF THE iTH STATE, k; IS THE 


ESTIMATED RATE OF RETURN FOR THAT STATE, 


AND n IS THE NUMBER OF 


STATES. HERE IS THE CALCULATION FOR HIGH TECH: 


r. 


ki gies awee SOUND OO Es ok: Oa? <5, 0 
0.1(50.03) 
= 17.43. 


-4(20.0%) + 0.2(35.0%) + 
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GI 
n 
oe 


WE USE THE SAME FORMULA TO CALCULATE K’S FOR THE OTHER ALTERNATIV 


pues (8205. 

cece = . Isa as 

kgs = 13682. 

ky = 15.0%. 
D. YOU SHOULD RECOGNIZE THAT BASING A DECISION SOLELY ON EXPECTED 
RETURNS IS ONLY APPROPRIATE FOR RISK-NEUTRAL INDIVIDUALS. SINCE 


YOUR CLIENT, LIKE VIRTUALLY EVERYONE, IS RISK AVERSE, THE RISKINESS 
OF EACH ALTERNATIVE IS AN IMPORTANT ASPECT OF THE DECISION. ONE 
POSSIBLE MEASURE OF RISK IS THE STANDARD DEVIATION OF RETURNS. 


1. CALCULATE THIS VALUE FOR EACH ALTERNATIVE, AND FILL IN THE BLANK ON 


THE ROW FOR o IN THE TABLE ABOVE. 


ANSWER: THE STANDARD DEVIATION IS CALCULATED AS FOLLOWS: 


o = ~ ki =k) Pes 


Ontch tech = [(-22.0 - 17.4)7(0.1) + (-2.0 - 17.4)7(0.2) + (20.0 - 
17.4)7(0.4) 
+ (35.0 = 17.4)4(0.2) + (50.0 = 17.4)2 (0.1). 9° 


= 7401.4 = 20.0%. 


HERE ARE THE STANDARD DEVIATIONS FOR THE OTHER ALTERNATIVES: 
Or-sitts = 0.0%. 
Ocottections = 13.4%. 
Ou.s.rusBeR = 18.8%. 
Om = 15.3%. 


D. 2. WHAT TYPE OF RISK IS MEASURED BY THE STANDARD DEVIATION? 


ANSWER: THE STANDARD DEVIATION IS A MEASURE OF A SECURITY’S (OR A 


PORTFOLIO’S) STAND-ALONE RISK. THE LARGER THE STANDARD DEVIATION, 


THE HIGHER THE PROBABILITY THAT ACTUAL REALIZED RETURNS WILL FALL 
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FAR BELOW THE EXPECTED RETURN, AND THAT LOSSES RATHER THAN PROFITS 
WILL BE INCURR 


T. 


eal 
oO 


D. 3. DRAW A GRAPH WHICH SHOWS ROUGHLY THE SHAPE OF THE PROBABILITY 


DISTRIBUTIONS FOR HIGH TECH, U.S. RUBBER, AND T-BILLS. 


ANSWER: 
Probability of 
Occurrence 
T-Bills 
High Tech 
U.S. Rubber 
-60 -45 -30 -15 ) 15 30 45 60 
Rate of Return (%) 
BASED ON THESE DATA, HIGH TECH IS THE MOST RISKY INVESTMENT, T-BILLS 
THE LEAST RISKY. 
E. SUPPOSE YOU SUDDENLY REMEMBERED THAT THE COEFFICIENT OF VARIATION 


(CV) IS GENERALLY REGARDED AS BEING A BETTER MEASURE OF STAND-ALONE 
RISK THAN THE STANDARD DEVIATION WHEN THE ALTERNATIVES BEING 
CONSIDERED HAVE WIDELY DIFFERING EXPECTED RETURNS. CALCULATE THE 
MISSING CVs, AND FILL IN THE BLANKS ON THE ROW FOR CV IN THE TABLE 
ABOVE. DOES THE CV PRODUCE THE SAME RISK RANKINGS AS THE STANDARD 
DEVIATION? 


ANSWER: THE COEFFICIENT OF VARIATION (CV) IS A STANDARDIZED MEASURE OF 


DISPERSION ABOUT THE EXPECTED VALUE; IT SHOWS THE AMOUNT OF RISK PER 
UNIT OF RETURN. 
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Q 

<q 

ll 
~>|Q 


CVr-sitts = 0.0%3/8.0% = 0.0. 


CVutcs TECH > 20.0%/17.4% = 1.1. 


13.4%/1.7%3 = 7.9. 


CV coLLECTIONS 


18.8%/13.8%3 = 1.4. 


CVu.s. RUBBER 


CVm = 15.3%/15.0% = 1.0. 


7 


WHEN WE MEASURE RISK PER UNIT OF RETURN, COLLECTIONS, WITH ITS 


r. 


Gl 


LOW EXPECTED RETURN, BECOMES THE MOST RISKY STOCK. THE CV IS A 


BETTER MEASURE OF AN ASSET’S STAND-ALONE RISK THAN o BECAUSE CV 


r. 


CONSIDERS BOTH THE EXPECTED VALUE AND THE DISPERSION OF A 


DISTRIBUTION--A SECURITY WITH A LOW EXPECTED RETURN AND A_ LOW 


r. 


be 


STANDARD DEVIATION COULD HAVE A HIGHER CHANCE OF A LOSS THAN ON 


WITH A HIGH o BUT A HIGH k. 


F. SUPPOSE YOU CREATED A 2-STOCK PORTFOLIO BY INVESTING $50,000 IN HIGH 
TECH AND $50,000 IN COLLECTIONS. 


1. CALCULATE THE EXPECTED RETURN (k) , THE STANDARD DEVIATION (o,), AND 
THE COEFFICIENT OF VARIATION (CV,) FOR THIS PORTFOLIO AND FILL IN THE 
APPROPRIATE BLANKS IN THE TABLE ABOVE. 


ANSWER: TO FIND THE EXPECTED RATE OF RETURN ON THE TWO-STOCK PORTFOLIO, WE 


FIRST CALCULATE THE RATE OF RETURN ON THE PORTFOLIO IN EACH STATE OF 


THE ECONOMY. SINCE WE HAVE HALF OF OUR MONEY IN EACH STOCK, THE 


Gl 


Gl 


A WEIGHTED AVERAGE IN EACH TYP 


OF 


PORTFOLIO’S RETURN WILL B 


ECONOMY. FOR A RECESSION, WE HAVE: kp 0.5(-22%5) + 0.5(28%) = 3%. 


WE WOULD DO SIMILAR CALCULATIONS FOR THE OTHER STATES OF THE 


ECONOMY, AND GET THESE RESULTS: 
STATE PORTFOLIO 
RECESSION 3.0% 
BELOW AVERAGE 6.4 
AVERAGE 10.0 
ABOVE AVERAGE 12:3:5 
BOOM 15..°0 
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Ed 


E CAN MULTIPLY PROBABILITIES TIMES OUTCOMES IN EACH STATE TO 


Zz 
(eo) 
= 
= 


GET THE EXPECTED RETURN ON THIS TWO-STOCK PORTFOLIO, 9.6%. 


ALTERNATIVELY, WE COULD APPLY THIS FORMULA, 


k =wi X ki = 0.5(17.4%3) + 0.5(1.7%5) = 9.6%, 


Gl 


WHICH FINDS k AS THE WEIGHTED AVERAGE OF THE EXPECTED RETURNS OF TH 


INDIVIDUAL SECURITIES IN THE PORTFOLIO. 


IT IS TEMPTING TO FIND THE STANDARD DEVIATION OF THE PORTFOLIO AS 


HE WEIGHTED AVERAGE OF THE STANDARD DEVIATIONS OF THE INDIVIDUAL 


=| 


n 


ECURITIES, AS FOLLOWS: 


Op # wiloi) + w3(o3) = 0.5(20%) + 0.5(13.4%) = 16.7%. 


HOWEVER, THIS IS NOT CORRECT--IT IS NECESSARY TO USE A DIFFERENT 


E 


E 


FORMULA, THE ONE FOR o THAT WE USED EARLIER, APPLIED TO THE TWO- 


STOCK PORTFOLIO’S RETURNS. 


THE PORTFOLIO’S o DEPENDS JOINTLY ON (1) EACH SECURITY’S o AND 


(2) THE CORRELATION BETWEEN THE SECURITIES’ RETURNS. THE BEST WAY 


El) 


TO APPROACH THE PROBLEM IS TO ESTIMATE THE PORTFOLIO’S RISK AND 


r 


Gl 


RETURN IN EACH STATE OF THE ECONOMY, AND THEN TO ESTIMATE o, WITH TH 


Oo FORMULA. GIVEN THE DISTRIBUTION OF RETURNS FOR THE PORTFOLIO, WE 


CAN CALCULATE THE PORTFOLIO’S o AND CV AS SHOWN BELOW: 


Op = + (10.0 - 9.6)2(0.4) 
1 


CVp = 3.3%/9.6%3 = 0.3. 


F. 2. HOW DOES THE RISKINESS OF THIS 2-STOCK PORTFOLIO COMPARE WITH THE 
RISKINESS OF THE INDIVIDUAL STOCKS IF THEY WERE HELD IN ISOLATION? 
ANSWER: USING EITHER o OR CV AS OUR STAND-ALONE RISK MEASURE, THE STAND- 


ALONE RISK OF THE PORTFOLIO IS SIGNIFICANTLY LESS THAN THE STAND- 


Tr. 


ALONE RISK OF THE INDIVIDUAL STOCKS. THIS IS BECAUSE THE TWO STOCKS 


ARE NEGATIVELY CORRELATED--WHEN HIGH TECH Is DOING POORLY, 


COLLECTIONS IS DOING WELL, AND VICE VERSA. COMBINING THE TWO STOCKS 


Tr 


DIVERSIFIES AWAY SOME OF THE RISK INHERENT IN EACH STOCK IF IT WERE 


Tr. 


HELD IN ISOLATION, i.e., IN A 1-STOCK PORTFOLIO. 
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OPTIONAL QUESTION (USE ONLY IF YOU HAVE LOTS OF TIME) 


DOES THE EXPECTED RATE OF RETURN ON THE PORTFOLIO DEPEND ON THE PERCENTAGE OF 


THE PORTFOLIO INVESTED IN EACH STOCK? WHAT ABOUT THE RISKINESS OF THE 


PORTFOLIO? 


ANSWER: 


Tr. 


USING A SPREADSHEET MODEL, IT’S EASY TO VARY THE COMPOSITION OF THI 


Gl 


PORTFOLIO TO SHOW TH 


r. 


EFFECT ON THE PORTFOLIO’S EXPECTED RATE OF 


RETURN AND STANDARD DEVIATION: 


HIGH TECH PLUS COLLECTIONS 


% IN HIGH TECH k, oO, 
0% 1.7% 13.4% 
10 3.3 10.0 
20 4.9 6.7 
30 6.4 S23 
40 8.0 0.0 
50 9.6 ieee) 
60 11.1 6.7 
70 V2.1. 10.0 
80 A. -3 13.4 
90 L528 16.7 

100 17.4 20.0 


THE EXPECTED RATE OF 


7) 


ETURN ON THE PORTFOLIO IS MERELY A LINEAR 


COMBINATION OF TH 


Fl 


TWO STOCK’S EXPECTED RATES OF RETURN. HOWEVER, 


PORTFOLIO RISK IS ANOTH 


GI 


R MATTER. Op, BEGINS TO FALL AS HIGH TECH AND 


= 


COLLECTIONS ARE COMBINED; IT REACHES ZERO AT 40% HIGH TECH; AND THEN 


IT BEGINS TO RISE. HIGH TECH AND COLLECTIONS CAN BI 


ea 
Q 
(e) 
< 
w 
nan 
Zz 
ea 
iw) 
HW 
(e) 


FORM A NEAR ZERO RISK PORTFOLIO BECAUSE THEY ARE VERY CLOSE 


WH 
{e) 
Ww 
ce 
Zz 
a 


PERFECTLY NEGATIVELY CORRELATED; THEIR CORRELATION COEFFICIENT IS - 


0.9998. (NOTE: UNFORTUNATELY, WE CANNOT FIND ANY ACTUAL STOCKS WITH 
pos -Sl0.)) 


SUPPOSE AN INVESTOR STARTS WITH A PORTFOLIO CONSISTING OF ONE 
RANDOMLY SELECTED STOCK. WHAT WOULD HAPPEN (1) TO THE RISKINESS AND 
(2) TO THE EXPECTED RETURN OF THE PORTFOLIO AS MORE AND MORE 
RANDOMLY SELECTED STOCKS WERE ADDED TO THE PORTFOLIO? WHAT IS THE 
IMPLICATION FOR INVESTORS? DRAW A GRAPH OF THE TWO PORTFOLIOS TO 
ILLUSTRATE YOUR ANSWER. 
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ANSWER: 


Density 


Portfolio of Stocks 
with k, = 16% 


a 


One Stock 


/ 


TH 


FA 


STANDARD DEVIATION GETS SMALLER AS MORE STOCKS ARE COMBINED IN 


r. 


rE 


TH 


ra 


PORTFOLIO, WHILE k, (THE PORTFOLIO’S RETURN) REMAINS CONSTANT. 


THUS, BY ADDING STOCKS TO YOUR PORTFOLIO, WHICH INITIALLY STARTED AS 


A 1-STOCK PORTFOLIO, RISK HAS BEEN REDUCED. 


IN THE REAL WORLD, STOCKS ARE POSITIVELY CORRELATED WITH ONE 


T. 


ANOTHER--IF THE ECONOMY DOES WELL, SO DO STOCKS IN GENERAL, AND VICE 


r. 


VERSA. CORRELATION COEFFICIENTS BETW 


EN STOCKS GENERALLY RANG 


ea 
4] 
ys) 
(e) 
Kx 


+0.5 TO +0.7. A SINGLE STOCK SELECTED AT RANDOM WOULD ON AVERAGE 


aa 
D> 
< 
eal 


A STANDARD DEVIATION OF ABOUT 35 PERCENT. AS ADDITIONAL STOCKS 


ARE ADDED TO THE PORTFOLIO, THE PORTFOLIO’S STANDARD DEVIATION 


DECREASES BECAUSE THE ADDED STOCKS ARE NOT PERFECTLY POSITIV 


Ct] 


1Y 


7] 


CORRELATED. HOWEVER, AS MORE AND MORE STOCKS ARE ADDED, EACH NEW 


STOCK HAS LESS OF A RISK-REDUCING IMPACT, AND EVENTUALLY ADDING 


ADDITIONAL STOCKS HAS VIRTUALLY NO EFFECT ON THE PORTFOLIO’S RISK AS 


MEASURED BY o. IN FACT, o STABILIZES AT ABOUT 20.4 PERCENT WHEN 40 


OR MORE RANDOMLY SELECTED STOCKS ARE ADDED. THUS, BY COMBINING 


STOCKS INTO WELL-DIVERSIFIED PORTFOLIOS, INVESTORS CAN ELIMINATE 


r. 


ALMOST ONE-HALF THE RISKINESS OF HOLDING INDIVIDUAL STOCKS. (NOTE: 


IT IS NOT COMPLETELY COSTLESS TO DIVERSIFY, SO EVEN THE LARGEST 


INSTITUTIONAL INVESTORS HOLD LESS THAN ALL STOCKS. EVEN INDEX FUNDS 
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GENERALLY HOLD A SMALLER PORTFOLIO WHICH IS HIGHLY CORRELATED WITH 
AN INDEX SUCH AS THE S&P 500 RATHER THAN HOLD ALL THE STOCKS IN THE 
INDEX. ) 

THE IMPLICATION IS CLEAR: INVESTORS SHOULD HOLD WELL-DIVERSIFIED 
PORTFOLIOS OF STOCKS RATHER THAN INDIVIDUAL STOCKS. (IN FACT, 
INDIVIDUALS CAN HOLD DIVERSIFIED PORTFOLIOS THROUGH MUTUAL FUND 
INVESTMENTS. ) BY DOING SO, THEY CAN ELIMINATE ABOUT HALF OF THE 


ESS INH 


r. 


‘RENT IN INDIVIDUAL STOCKS. 


SHOULD PORTFOLIO EFFECTS IMPACT THE WAY INVESTORS THINK ABOUT THE 


RISKINESS OF INDIVIDUAL STOCKS? 


ANSWER: 


PORTFOLIO DIV 


STOCK’S 
IMPORTANT T 


STAND-ALONE 


r. 


O AN UN 


ERSIFICATION DO 


DIVERSIFI 


ES AFE 


ECT INVESTORS’ VIEWS OF 


RISK AS MEASURED BY 


ITS 


r. 


iD INVESTO 


R, BUT IT IS NOT RELE 


WELL-DIVERS 


TEL 


ED INV 


ESTOR. A RATIONAL, RISK-AVERSE 


INVESTO 


INTERESTED 


H 


Tr. 


HOLDING THE 


REMAINS IS 


K IS COMPOS! 


IN THI! 


Gl 


ER PORTFOLIO THAN ON 


IMPACT THAT THE 


STOCK HAS ON THE RISKINE 


THE 


STOCK’S STAND-ALON 


Gl 


RISK. 


D OF 


E 


STOCK IN 


CALLED MARKET RISK B 


ENTIRE MARK 


DIVERSIFIABLE 


WHICH CAN BE 


ELIM 


RISK, 


Tr. 


A WELL-DIVERSIFI 


ED PORTFOLIO, AND THE 


o OR CV, 


STAND-ALON 


RISK. A 
MAY BE 
VANT TO A 


R IS MOR 


GI 


SS OF HIS 


Gl 


INATED BY 


RISK THAT 


ECAUSE 


IT IS PRES 


ENT 


EVEN 


WH 


EN THE 


ET PORTFOLIO IS HELD. 


IF YOU DECIDED TO HOLD A 1-STOCK PORTFOLIO, AND CONSEQUENTLY WERE 


EXPOSED TO MORE RISK THAN DIVERSIFIED INVESTORS, COULD YOU EXPECT TO 


BE COMPENSATED FOR ALL OF YOUR RISK; THAT IS, COULD YOU EARN A RISK 


PREMIUM ON THAT PART OF YOUR RISK THAT YOU COULD HAVE ELIMINATED BY 


DIVERSIFYING? 


ANSWER: 


Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. 


IF YOU HOLD A ON 


DEGREE 


OF 


HIGH 


WERE 
BARGAIN FOR 


UYING IT, 


RISK, 


B 
RETURN DOWN. 


BUT 


ENOUGH TO COMP 


MORE 


r. 


E-STOCK PORTFOLIO, 


RATIONAL, 


YOU WILL BE 


EX 


POS 


ED TO A HIGH 


YOU WON’T BE COMP 


ENSATED FOR IT. IF T 


ENSATE 


YOU FOR YOUR HIGH RISK, 


DIVE 


RSIFI 


ED INVESTORS. TH 


EY WO 


IT WOULD BE 


aan 


RET 


RN 


A 


ULD START 


AND TH 


ES 


EF BUY ORDERS WOULD DRIVE 


THE 


P 


THUS, 


RICE 


YOU SIMPLY COULD NOT FIND STOCKS IN T 


UP 


aan 


Mini Case: 6 - 23 


WITH RETURNS HIGH ENOUGH TO COMPENSATE YOU FOR THI 


ea 


STOCK’ S 


T. 


DIVERSIFIABLE RISK. 


I. HOW IS MARKET RISK MEASURED FOR INDIVIDUAL SECURITIES? HOW ARE BETA 
COEFFICIENTS CALCULATED? 


ANSWER: MARKET RISK, WHICH IS RELEVANT FOR STOCKS HELD IN WELL-DIVERSIFIED 


PORTFOLIOS, IS DEFINED AS THE CONTRIBUTION OF A SECURITY TO THE 


OVERALL RISKINESS OF THE PORTFOLIO. IT IS MEASURED BY A _ STOCK’S 


BETA COEFFICIENT, WHICH MEASURES THE STOCK’S VOLATILITY RELATIVE TO 


THE MARKET. 


RUN A REGRESSION WITH RETURNS ON THE STOCK IN QUESTION PLOTTED ON 


THE Y AXIS AND RETURNS ON TH 


Gl 


MARKET PORTFOLIO PLOTTED ON THE X 


AXIS. 


THE SLOPE OF THE REGRESSION LINE, WHICH MEASURES RELATIVE 


VOLATILITY, IS DEFINED AS THE STOCK’S BETA COEFFICIENT, OR B. 


J. SUPPOSE YOU HAVE THE FOLLOWING HISTORICAL RETURNS FOR THE STOCK 


MARKET AND FOR ANOTHER COMPANY, K. W. ENTERPRISES. EXPLAIN HOW TO 
CALCULATE BETA, AND USE THE HISTORICAL STOCK RETURNS TO CALCULATE 
THE BETA FOR KWE. INTERPRET YOUR RESULTS. 


YEAR MARKET KWE 
a: 25.7% 40.0% 
2 8.0%  -15.0% 
3 -11.0%  -15.0% 
4 15.0% 35.0% 
5 32.5% 10.0% 
6 13.7% 30.0% 
7 40.0% 42.0% 
8 10.0%  -10.0% 
9 -10.8%  -25.0% 


my 
oO 


-13.1% 25.0% 


r. 


ANSWER: BETAS ARE CALCULATED AS THE SLOPE OF THE “CHARACTERISTIC” LINE, 


WHICH IS THE REGRESSION LINE SHOWING THE RELATIONSHIP BETWEEN A 


GIVEN STOCK AND THE GENERAL STOCK MARKET. 
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40% -20% Oh @20% 40% 


20% + ° 
rs oO 
kxwe = 0.83ky + 0.03 
-40% 


R? = 0.36 


SHOW THE GRAPH WITH THE REGRESSION RESULTS. POINT OUT THAT THE BETA 


IS THE SLOPE COEEFICIENT, WHICH IS 0.83. STATE THAT AN AVERAGE 


E 


STOCK, BY DEFINITION, MOVES WITH THE MARKET. BETA COEFFICIENTS 


MEASURE THE RELATIVE VOLATILITY OF A GIVEN STOCK RELATIVE TO THE 


TOCK MARKET. THE AVERAGE STOCK’S BETA IS 1.0. MOST STOCKS HAVE 


GI 


S 
BETAS IN THE RANGE OF 0.5 TO 1.5. THEORETICALLY, BETAS CAN B 
N 


EGATIVE, BUT IN THE REAL WORLD THEY ARE GENERALLY POSITIV 


ira 


IN PRACTICE, 4 OR 5 YEARS OF MONTHLY DATA, WITH 60 OBSERVATIONS, 


r 


WOULD GENERALLY BE USED. SOME ANALYSTS USE 52 WEEKS OF WEEKLY DATA. 


Tr. 


GI 
ve) 
i) 


POINT OUT THAT TH 


OF 0.36 IS SLIGHTLY HIGHER THAN THE TYPICAL 


VALUE OF ABOUT 0.29. A PORTFOLIO WOULD HAVE AN R? GREATER THAN 0.9. 


r. 


K. THE EXPECTED RATES OF RETURN AND THE BETA COEFFICIENTS OF THE 
ALTERNATIVES AS SUPPLIED BY MERRILL FINCH’S COMPUTER PROGRAM ARE AS 
FOLLOWS: 
SECURITY RETURN (k) RISK (BETA) 
HIGH TECH 17.4% 1.29 
MARKET 15.0 1.00 
U.S. RUBBER 13.8 0.68 
T-BILLS 8.0 0.00 
COLLECTIONS 1.7 (0.86) 
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(1) DO THE EXPECTED RETURNS APPEAR TO BE RELATED TO EACH ALTERNATIVE’S 
MARKET RISK? (2) IS IT POSSIBLE TO CHOOSE AMONG THE ALTERNATIVES 
ON THE BASIS OF THE INFORMATION DEVELOPED THUS FAR? 


ANSWER: THE EXPECTED RETURNS ARE RELATED TO EACH ALTERNATIVE’S MARKET RISK-- 


= 


HAT IS, THE HIGHER THE ALTERNATIVE’S RATE OF RETURN THE HIGHER ITS 


BETA. ALSO, NOTE THAT T-BILLS HAVE 0 RISK. 


r. 


WE DO NOT YET HAVE ENOUGH INFORMATION TO CHOOSE AMONG THE VARIOUS 


r. 


ALTERNATIVES. WE NEED TO KNOW THE REQUIRED RATES OF RETURN ON THESE 


ALTERNATIVES AND COMPARE THEM WITH THEIR EXPECTED RETURNS. 


L. 1. WRITE OUT THE SECURITY MARKET LINE (SML) EQUATION, USE IT TO 


CALCULATE THE REQUIRED RATE OF RETURN ON EACH ALTERNATIVE, AND THEN 
GRAPH THE RELATIONSHIP BETWEEN THE EXPECTED AND REQUIRED RATES OF 
RETURN. 


ANSWER: HERE IS THE SML EQUATION: 


ki = Ker + (ky —- Ker) bi. 


IF WE USE THE T-BILL YIELD AS A PROXY FOR THE RISK-FREE RATE, 


Tr. 


THEN Krer = 8%. FURTHER, OUR ESTIMATE OF ky = ku Is 15%. THUS, TH 


Gl 


Ltd 


REQUIRED RATES OF RETURN FOR THE ALTERNATIVES ARE AS FOLLOWS: 
HIGH TECH 86 + (15% - 8%)1.29 = 17.033 = 17.0%. 
MARKET 86 + (15% - 8%)1.00 = 15.0%. 
U.S. RUBBER 86 +(15%3 - 8%)0.68 = 12.76% ® 12.8% 
T-BILLS 86 + (15% - 8%)1.29 = 17.033 = 17.0%. 
COLLECTIONS: 86 + (15% - 8%)-0.86 = 1.98% ® 2% 
L. 2. HOW DO THE EXPECTED RATES OF RETURN COMPARE WITH THE REQUIRED RATES 
Of RETURN? 


ANSWER: WE HAVE THE FOLLOWING RELATIONSHIPS: 
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EXPECTED REQUIRED 
RETURN RETURN 
SECURITY (k) (k) CONDITION 
HIGH TECH 17.4% 17.0% UNDERVALUED: k > k 
MARKET 15.0 15.0 FAIRLY VALUED (MARKET EQUILIBRIUM) 
U.S. RUBBER 13.8 12.8 UNDERVALUED: k > k 
T-BILLS 8.0 8.0 FAIRLY VALUED 
COLLECTIONS ey 2.0 OVERVALUED: k > k 
SML: k; = kgpt RPy b; 
= 8% + 7%(b;) 

-_ 

° 25% 7 

7) 

2 20% 4 

© ° High Tech 

xe) 4 

2 15% U.S. Rubber Market 

Dec 

- = 10% 5 

x= 

= 2 5% 4 T-Bills 

; 0, 

= 0% + Collections 

£ 5% - 

o 

= 9 T T T T T 1 
é 10% 
-3 -2 -1 0 1 2 3 


(NOTE THE PLOT LOOKS SOMEWHAT UNUSUAL IN THAT THE X AXIS EXTENDS 
TO THE LEFT OF ZERO. WE HAVE A NEGATIVE BETA STOCK, HENCE A 
REQUIRED RETURN THAT IS LESS THAN THE RISK-FREE RATE.) THE T-BILLS 
AND MARKET PORTFOLIO PLOT ON THE SML, HIGH TECH AND U.S. RUBBER PLOT 
ABOVE IT, AND COLLECTIONS PLOTS BELOW IT. THUS, THE T-BILLS AND THE 
MARKET PORTFOLIO PROMISE A FAIR RETURN, HIGH TECH AND U.S. RUBBER 
ARE GOOD DEALS BECAUSE THEY HAVE EXPECTED RETURNS ABOVE THEIR 
REQUIRED RETURNS, AND COLLECTIONS HAS AN EXPECTED RETURN BELOW ITS 
REQUIRED RETURN. 


L. 3. DOES THE FACT THAT COLLECTIONS HAS AN EXPECTED RETURN WHICH IS LESS 
THAN THE T-BILL RATE MAKE ANY SENSE? 

ANSWER: COLLECTIONS IS AN INTERESTING STOCK. ITS NEGATIVE BETA INDICATES 
NEGATIVE MARKET RISK--INCLUDING IT IN A PORTFOLIO OF “NORMAL” STOCKS 
WILL LOWER THE PORTFOLIO’S RISK. THEREFORE, ITS REQUIRED RATE OF 
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ETURN IS BELOW THE RISK-FR 


Tr. 


Tr. 


i& RATE. BASICALLY, THIS MEANS THAT 


OLLECTIONS IS A VALUABLE SECURITY TO RATIONAL, WELL-DIVERSIFIED 


NVESTOR EVER MAKE AN INVESTMENT WHICH HAS A NEGATIVE EXPECTED 


ETURN? THE ANSWER IS “YES”--JUST THINK OF THI 


Gl 


PURCHAS 


OF A LIFE 


Tr. 


R 
C 
INVESTORS. TO SEE WHY, CONSIDER THIS QUESTION: WOULD ANY RATIONAL 
I 
R 
O 


FIRE INSURANCE POLICY. THE FIRE INSURANCE POLICY HAS A NEGATIVE 


R 
EXPECTED RETURN BECAUSE OF COMMISSIONS AND INSURANCE COMPANY 


PROFITS, BUT BUSINESSES BUY FIRE INSURANCE BECAUSE THEY PAY OFF AT A 


Gl 


TIME WHEN NORMAL OPERATIONS ARE IN BAD SHAPE. LIFE INSURANCE IS 


SIMILAR--IT HAS A HIGH RETURN WHEN WORK INCOME CEASES. A NEGATIVE 


BETA STOCK IS CONCEPTUALLY SIMILAR TO AN INSURANCE POLICY. 


L. 4. WHAT WOULD BE THE MARKET RISK AND THE REQUIRED RETURN OF A 50-50 
PORTFOLIO OF HIGH TECH AND COLLECTIONS? OF HIGH TECH AND U.S. 
RUBBER? 


ANSWER: NOTE THAT THE BETA OF A PORTFOLIO IS SIMPLY THE 


r. 


WEIGHTED AVERAGE OF 


T. 


THE BETAS OF THE STOCKS IN THE PORTFOLIO. THUS, TH BETA OF A 


PORTFOLIO WITH 50 PERCENT HIGH TECH AND 50 PERCENT COLLECTIONS IS: 


bp = 0.5 (burcu recy) + 0.5 (Dcontecrions) = 0.5(1.29) + 0.5(-0.86) 
= 4.04215; 


kp = ker + (km - ker) bp = 8.0% + (15.03 - 8.0%) (0.215) 
= 8.0% + 76(0.215) = 9.51% = 9.5%. 
FOR A PORTFOLIO CONSISTING OF 50% HIGH TECH PLUS 50% U.S. RUBBI 


Fl 
w 
s 


THE REQUIRED RETURN WOULD BE 14.9%: 


by = 0.5(1.29) + 0.5(0.68) = 0.985. 


kp = 8.0 


ole 
+ 


7%(0.985) = 14.9%. 
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K. 1. SUPPOSE INVESTORS RAISED THEIR INFLATION EXPECTATIONS BY 3 
PERCENTAGE POINTS OVER CURRENT ESTIMATES AS REFLECTED IN THE 8 
PERCENT T-BILL RATE. WHAT EFFECT WOULD HIGHER INFLATION HAVE ON THE 
SML AND ON THE RETURNS REQUIRED ON HIGH- AND LOW-RISK SECURITIES? 


ANSWER: 
Required and Expected 
Rates of Return (%) 
40 -— 
35 
Increased Risk Aversion 
30 L \ 
Increased Inflation 

25 

20 — 

15 Original Situation 

10 

5 

| | | | Beta 

0.00 0.50 1.00 1.50 2.00 
HERE WE HAVE PLOTTED THE SML FOR BETAS RANGING FROM 0 TO 2.0. THE 
BASE CASE SML IS BASED ON ky, = 8% AND ky = 15%. IF INFLATION 
EXPECTATIONS INCREASE BY 3 PERCENTAGE POINTS, WITH NO CHANGE IN RISK 
AVERSION, THEN THE ENTIRE SML IS SHIFTED UPWARD (PARALLEL TO THE 
BASE CASE SML) BY 3 PERCENTAGE POINTS. NOW, ke = 11%, ky = 18%, AND 
ALL SECURITIES’ REQUIRED RETURNS RISE BY 3 PERCENTAGE POINTS. NOTE 
THAT THE MARKET RISK PREMIUM, kw — kee, REMAINS AT 7 PERCENTAGE 
POINTS. 

K. 2. SUPPOSE INSTEAD THAT INVESTORS’ RISK AVERSION INCREASED ENOUGH TO 


CAUSE THE MARKET RISK PREMIUM TO INCREASE BY 3 PERCENTAGE POINTS. 
(INFLATION REMAINS CONSTANT. ) WHAT EFFECT WOULD THIS HAVE ON THE 
SML AND ON RETURNS OF HIGH- AND LOW-RISK SECURITIES? 
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ANSWER: 


HEN INVESTORS’ RISK AVERSION INCREASES, THE SML 


IS ROTATE 


‘RCENT, BU 


W 
ABOUT THE Y-INTERCEPT (kz). kar REMAINS AT 8 PE 
I 
P 


ERCENT. THE REQUIRED RATE OF RETURN WILL RIS! 


Gl 
n 


r. 


NCREASES TO 18 PERCENT, SO THE MARKET RISK PREMIUM INCREAS 


HARPLY ON H 


(HIGH-BETA) STOCKS, BUT NOT MUCH ON LOW-BETA SECURITIES. 


D UPWARD 
T NOW ky 
ES TO 10 
IGH-RISK 


OPTIONAL QUESTION (COVER IF TIME IS AVAILABLE) 


FINANCIAL MANAGERS ARE MORE CONCERNED WITH INVESTMENT DECISIONS RELATING TO 


REAL ASSETS SUCH AS PLANT AND EQUIPMENT THAN WITH INVESTMENTS IN FINANCIAL 


ASSETS SUCH AS SECURITIES. HOW DOES THE ANALYSIS THAT WE HAVE GONE THROUGH 


RELATE TO REAL ASSET INVESTMENT DECISIONS, ESPECIALLY CORPORATE CAPITAL 


BUDGETING DECISIONS? 


r. 


ANSWER: THERE IS A GREAT DEAL OF SIMILARITY BETW 


DECISIONS AND A FIRM’S CAPITAL BUDGETING DECISIONS. HER 


a 


LINKAGE: 


Gl 


BE IS 


1. A COMPANY MAY BE THOUGHT OF AS A PORTFOLIO OF ASSETS. 


T. 


COMPANY DIVERSIFIES ITS ASSETS, AND ESPECIALLY IF IT INV 


IF THE 


‘EN YOUR FINANCIAL ASS! 


T 


ESTS IN 


Gl 
= 


SOME PROJECTS THAT TEND TO DO WELL WHEN OTHERS ARE DOING BADLY, 


IT CAN LOWER THE VARIABILITY OF ITS RETURNS. 


2. COMPANIES OBTAIN THEIR INVESTMENT FUNDS FROM INVESTORS, WHO BUY 
THE FIRM’S STOCKS AND BONDS. WHEN INVESTORS BUY THESE 
SECURITIES, THEY REQUIRE A RISK PREMIUM WHICH IS BASED ON THE 
COMPANY’S RISK AS THEY (INVESTORS) SEE IT. FURTHER, SINCE 
INVESTORS IN GENERAL HOLD WELL-DIVERSIFIED PORTFOLIOS OF STOCKS 
AND BONDS, THE RISK THAT IS RELEVANT TO THEM IS THE SECURITY’S 

KE RISK. THUS, INVESTORS VIEW THE 


D 
MARKET RISK, NOT ITS STAND-ALON 
S 


HE RISKINESS OF THE INVESTMENT IN THE PLANT T 


K OF THE FIRM FROM A MARKET RISK PERSPECTIVE. 


HAT IS RE 


KET RISK, 


TAND-ALONE RISK. ACCORDINGLY, MANAGERS N 


KED TO 


T 
T 
THE FIRM’S INVESTORS (ITS OWNERS) IS ITS MAR 
S 
P 


YSICA 


ASSET INVESTMENT DECISIONS AFFECT TH 


KNOW 


EIR FIRM’S 


HEREFORE, WHEN A MANAGER MAKES A DECISION TO BUILD A NEW PLANT, 
EVANT TO 
NOT ITS 
HOW 


BETA 


COEFFICIENT. A PARTICULAR ASSET MAY LOOK QUITE RISKY WH 


EN VI 


EWE 
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IN ISOLATION, BUT IF ITS RETURNS ARE NEGATIVELY CORRELATED WITH 


RETURNS ON MOST OTHER STOCKS, TH 


r. 


ASSET MAY REALLY HAVE LOW RISK. 


WE WILL DISCUSS ALL THIS IN MORE DETAIL IN OUR CAPITAL BUDGETING 
DISCUSSIONS. 
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Chapter 7 


Risk and Return: Portfolio Theory and Asset Pricing 


Models 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


A portfolio is made up of a group of individual assets held in 
combination. An asset that would be relatively risky if held in 
isolation may have little, or even no risk if held in a well- 
diversified portfolio. 


The feasible, or attainable, set represents all portfolios that can 
be constructed from a given set of stocks. This set is only 
efficient for part of its combinations. 


An efficient portfolio is that portfolio which provides the highest 
expected return for any degree of risk. Alternatively, the 
efficient portfolio is that which provides the lowest degr of risk 
for any expected return. 


The efficient frontier is the set of efficient portfolios out of the 
full set of potential portfolios. On a graph, the efficient 
frontier constitutes the boundary line of the set of potential 
portfolios. 


An indifference curve is the risk/return trade-off function for a 
particular investor and reflects that investor's attitude toward 
risk. The indifference curve specifies an investor's required rat 
of return for a given level of risk. The greater the slope of the 
indifference curve, the greater is the investor's risk aversion. 


The optimal portfolio for an investor is the point at which the 
efficient set of portfolios--th fficient frontier--is just tangent 
to the investor's indifference curve. This point marks the highest 
level of satisfaction an investor can attain given the set of 
potential portfolios. 


The Capital Asset Pricing Model (CAPM) is a general equilibrium 
market model developed to analyze the relationship between risk and 
required rates of return on assets when they are held in well- 
diversified portfolios. The SML is part of the CAPM. 


The Capital Market Line (CML) specifies th fficient set of 
portfolios an investor can attain by combining a risk-free asset and 
the risky market portfolio M. The CML states that the expected 


return on any efficient portfolio is equal to the riskless rate plus 
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a risk premium, and thus describes a linear relationship between 
expected return and risk. 


i. The characteristic line for a particular stock is obtained by 
regressing the historical returns on that stock against the 
historical returns on the general stock market. The slope of the 
characteristic line is the stock's beta, which measures the amount 
by which the stock's expected return increases for a given increase 
in th xpected return on the market. 


3. The beta coefficient (b) is a measure of a stock's market risk. It 
measures the stock's volatility relative to an average stock, which 
has a beta of 1.0. 


k. Arbitrage Pricing Theory (APT) is an approach to measuring the 
equilibrium risk/return relationship for a given stock as a function 
of multiple factors, rather than the single factor (the market 
return) used by the CAPM. The APT is based on complex mathematical 
and statistical theory, but can account for several factors (such as 
GNP and the level of inflation) in determining the required return 
for a particular stock. 


1. The Fama-French 3-factor model has one factor for the excess market 
return (the market return minus the risk free rate), a second factor 
for size (defined as the return on a portfolio of small firms minus 
the return on a portfolio of big firms), and a third factor for the 
book-to-market effect (defined as the return on a portfolio of firms 
with a high book-to-market ratio minus the return on a portfolio of 
firms with a low book-to-market ratio). 


m. Most people don’t behave rationally in all aspects of their personal 
lives, and behavioral finance assume that investors have the same 
types of psychological behaviors in their financial lives as in 


their personal lives. 


7-2 Security A is less risky if held in a diversified portfolio because of 
its lower beta and negative correlation with other stocks. In a 
Single-asset portfolio, Security A would be more risky because Oa, > Os 
and CVa > CVs. 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


7-1 a. A plot of the approximate regression line is shown in the following 
figure: 

k,(%) 

30 - 


The equation of the regression 


line is 


k = at b,k,. 


The stock's approximate beta coeffici 


nt is given by the slope of 
the regression line: 
Ri AY 23 - (-14 7 
is Sioee = ise _ = 34 VPs 5: Gut? .= 
Run AX 37 .2.= (=26. 5) 63.7 


The intercept, a, seems to be about 3.5. 


least squares regression routine, 
k, = 3.7 + 0.56k,, with r = 0.96. 


Using a calculator with a 
we find the exact equation to be 


b. The arithmetic average return for Stock X is calculated as follows: 
= —14.0 + 23.04+...4+ 18.2 
kg = 5 = 10.6%. 


The arithmetic average rate of return on the market portfolio, 
determined similarly, is 12.1%. 
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For Stock X, the estimated standard deviation is 13.1 percent: 


= 13-21% % 


foes j“* — 10.67 + (23.0 — 10.6) +...+4+ (18.2 — 10.6) 
. p=-1 


The standard deviation of returns for the market portfolio is 
Similarly determined to be 22.6 percent. The results are summarized 
below: 


Stock X Market Portfolio 


Average return, k,,, 10.63% 12 51% 
Standard deviation, o 13.1 22.6 
Several points should be noted: (1) om over this particular period 


is higher than the historic average om of about 15 percent, 
indicating that the stock market was relatively volatile during this 
period; (2) Stock X, with ox = 13.1%, has much less total risk than 
an average stock, with Oa = 22.6%; and (3) this example demonstrates 
that it is possible for a very low-risk single stock to have less 
risk than a portfolio of average stocks, since Ox < om. 


c. Since Stock X is in equilibrium and plots on the Security Market 
Line (SML), and given the further assumption that k, =k Cand 


ky = k,--and this assumption often does not hold--then this equation 


must hold: 
k, = k,, + (k — k,,)b,. 


This equation can be solved for the risk-free rate, krr, which is the 
only unknown: 


10.6 =k,, + (12.1 — k,,)0.56 


RF 


= k,, + 6.8 — 0.56k,, 


0.44k,. = 10.6 - 6.8 
= 3.8/0.44 = 8.6%. 


be 
fo) 
. 
fon) 
| 


= 
| 


d. The SML is plotted below. Data on the risk-free security (ber = 0, 
ker = 8.6%) and Security X (bx = 0.56, k, = 10.6%) provide the two 
points through which the SML can be drawn. ky provides a third 
point. 
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k(%) 


20 - 


kx = 10.6% 


Kee = 8.6 be 
| | 
1.0 2.0 Beta 
In theory, you would be indifferent between the two stocks. Since 
they have the same beta, their relevant risks are identical, and in 
equilibrium they should provide the same returns. The two stocks 


would be represented by a single point on the SML. Stock Y, with 
the higher standard deviation, has more diversifiable risk, but this 
risk will be eliminated in a well-diversified portfolio, so the 
market will compensat th investor only for bearing market or 
relevant risk. In practice, it is possible that Stock Y would have 
a slightly higher required return, but this premium for 
diversifiable risk would be small. 
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a. The regression graph is shown above. b will depend on students' 
freehand line. Using a calculator, we find b = 0.62. 


b. Because b = 0.62, Stock Y is about 62 percent as volatile as the 
market; thus, its relative risk is about 62 percent of that of an 
average firm. 


c. 1. Total risk (0%) would be greater because the second term of the 


x, 


firm's risk equation, o. = b.o, + o1,, would be greater. 

2. CAPM assumes that company-specific risk will be eliminated in a 
portfolio, so the risk premium under the CAPM would not be 
affected. 


d. 1. The stock's variance would not change, but the risk of the stock 
to an investor holding a diversified portfolio would be greatly 
reduced. 


2. It would now have a negative correlation with kw. 


3. Because of a relative scarcity of such stocks and the beneficial 
net effect on portfolios that include it, its "risk premium" is 
likely to be very low or even negative. Theoretically, it should 
be negative. 


e. The following figure shows a possible set of probability 


distributions. We can be reasonably sure that the 100-stock 
portfolio comprised of 
b = 0.62 stocks as described in Condition 2 will be less risky than 
the "market." Hence, the distribution for Condition 2 will be more 
Probability 
Density Ki00 


98 Rate of Return 


Answers and Solutions: 7 -6 Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. 


peaked than that of Condition 3. This statement can also be made on 
the basis of an analytical approach as shown by the material 
following the graph. 


For Condition 2, with 100 stocks in the portfolio, o. x 0, so 


o = (0.62)'o, Oo, = (0.62)'o, = 0.620,. 
Since oOo, is only 62 percent of oy, the probability distribution for 
Condition 2 is clearly more peaked than that for Condition 3; thus, 
we can be reasonably confident of the relevant locations of the 
distributions for Conditions 2 and 3. 

With regard to Condition 1, the single-asset portfolio, we can be 
sure that its probability distribution is less peaked than that for 
the 100-stock portfolio. Analytically, since b = 0.62 both for the 
Single stock portfolio and for the 100-stock portfolio, 


Go, = (0.620,) + o; > (0.620,) +0 = oF. 
We can also say on the basis of the available information that oy is 
smaller than om; Stock Y's market risk is only 62 percent of the 
"market," but it does have company-specific risk, while the market 
portfolio does not. However, we know from the given data that 


Oy = 13.8%, while oy = 19.6%. Thus, we have drawn the distribution 
for the single stock portfolio more peaked than that of the market. 
The relative rates of return are not reasonable. The return for any 


stock should be 
ki = ker + (km - kerr) bi. 


Stock Y has b = 0.62, whil th averag stock (M) has b = 1.0; 
therefore, 


ky = ker + (ky - kpr) 0.62 < ky = ker + (ky —- ker) 1.0. 


A disequilibrium exists--Stock Y should be bid up to drive its yield 
down. More likely, however, the data simply reflect the fact that 
past returns are not an exact basis for expectations of future 
returns. 


Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. Answers and Solutions: 7 - 7 


With some arranging, the similarities between the CML and SML are 
obvious. When in this form, both have the same market price of 
risk, or slope, (ku - krr) /om. 

The measure of risk in the CML is op. Since the CML applies only 
to efficient portfolios, o, not only represents the portfolio's total 
risk, but also its market risk. However, the SML applies to all 
portfolios and individual securities. Thus, the appropriate risk 


measure is not oi, the total risk, but the market risk, which in this 
form of the SML is rivmoi, and is less than for all assets except those 
which are perfectly positively correlated with the market, and hence 
have rim = +1.0. 


7-4 a. Using the CAPM: 
k, =kpp +(ky —kgp) D, =7$+(1.1) (6.5%)=14.15%. 


b. Using the 3-factor model: 


ky = Kept (km -— Kre) by + (Komp) Cit (Kem) di 
=7%3+(1.1) (6.5%) + (5%) (0.7)+ (4%) (-0.3)=16.45% 
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MINI CASE 


ASSUMPTIONS THAT UNDERLIE THE MODEL? 


TO BEGIN, BRIEFLY REVIEW THE CHAPTER 6 MINI CASE. THEN, EXTEND YOUR 
KNOWLEDGE OF RISK AND RETURN BY ANSWERING THE FOLLOWING QUESTIONS. 
WHAT IS THE CAPITAL ASSET PRICING MODEL (CAPM) ? WHAT ARE THE 


ES T 


HE 


R 


ELATIONSHIP B 


CAPITAL ASSET PRICING MODEL (CAPM) IS AN 


E TW. 


r 


EN RISK AND R 


EQUILIBRIUM MODEL WHIC 


H 


FQUIRED RAT 
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ED PORTFOLI 
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SINGL 
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Gl 
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ECT 
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ECT VALUES, 
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Mini 


ALL INVESTORS ASSUMI 


Gl 


ECT STOC 


Case: 7-9 


B. CONSTRUCT A REASONABLE, BUT HYPOTHETICAL, GRAPH WHICH SHOWS RISK, AS 
MEASURED BY PORTFOLIO STANDARD DEVIATION, ON THE X AXIS AND EXPECTED 
RATE OF RETURN ON THE Y AXIS. NOW ADD AN ILLUSTRATIVE FEASIBLE (OR 
ATTAINABLE) SET OF PORTFOLIOS, AND SHOW WHAT PORTION OF THE FEASIBLE 
SET IS EFFICIENT. WHAT MAKES A PARTICULAR PORTFOLIO EFFICIENT? 
DON'T WORRY ABOUT SPECIFIC VALUES WHEN CONSTRUCTING THE GRAPH—MERELY 
ILLUSTRATE HOW THINGS LOOK WITH "REASONABLE" DATA. 


ANSWER: 


Expected Portfolio 
Return, k, 


Efficient Set (A,B) 


Feasible, or 
Attainable, Set 


Risk, F, 

THE FIGURE ABOVE SHOWS THE FEASIBLE SET OF PORTFOLIOS. THE POINTS 
B, C, D, AND E REPRESENT SINGLE SECURITIES (OR PORTFOLIOS CONTAINING 
ONLY ONE SECURITY). ALL THE OTHER POINTS IN THE SHADED AREA, 
INCLUDING ITS BOUNDARIES, REPRESENT PORTFOLIOS OF TWO OR MORE 
SECURITIES. THE SHADED AREA IS CALLED THE FEASIBLE, OR ATTAINABLE, 


SET. 


THE BOUNDARY AB DEFINES THE EFFICIENT SET OF PORTFOLIOS, WHICH IS 


ALSO CALLED THE EFFICIENT FRONTIER. PORTFOLIOS TO THE LEFT OF THE 


EFFICIENT SET ARE NOT POSSIBLE BECAUSE THEY LIE OUTSIDE THE 


Tr. 


ATTAINABLE SET. PORTFOLIOS TO THE RIGHT OF THE BOUNDARY LINE 
(INT! 


Gl 


RIOR PORTFOLIOS) ARE INEFFICIENT BECAUSE SOME OTHER PORTFOLIO 


WOULD PROVIDE EITHER A HIGHER RETURN WITH THE 


r. 


SAME DEGREE OF RISK OR 
A LOWER LEVEL OF RISK FOR THE SAME RATE OF RETURN. 
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Cc. NOW ADD A SET OF INDIFFERENCE CURVES TO THE GRAPH CREATED FOR PART 
B. WHAT DO THESE CURVES REPRESENT? WHAT IS THE OPTIMAL PORTFOLIO 
FOR THIS INVESTOR? FINALLY, ADD A SECOND SET OF INDIFFERENCE CURVES 
WHICH LEADS TO THE SELECTION OF A DIFFERENT OPTIMAL PORTFOLIO. WHY 
DO THE TWO INVESTORS CHOOSE DIFFERENT PORTFOLIOS? 


ANSWER: 


Expected Portfolio 
Return, k, 


Cc 


Optimal 
Portfolio 
Investor B 


D 
Optimal 


Portfolio 
Investor A 


Risk, F, 


THE FIGURE ABOVE SHOWS THE INDIFFERENCE CURVES FOR TWO HYPOTHETICAL 


r. 


INVESTORS, A AND B. TO DETERMINE THE OPTIMAL PORTFOLIO FOR A 


PARTICULAR INVESTOR, WE MUST KNOW THE INVESTOR'S ATTITUDE TOWARDS 


7] 


RISK AS REFLECTED IN HIS OR HER RISK/RETURN TRADEOFF FUNCTION, OR 


INDIFFERENCE CURVE. CURVES Tai, Ta2, AND Ta3 REPRESENT THE 
INDIFFERENCE CURVES FOR INDIVIDUAL A, WITH THE HIGHER CURVE  (TIa3) 
DENOTING A GREATER LEVEL OF SATISFACTION (OR UTILITY). THUS, Ia3 IS 
BETTER THAN Ia2 FOR ANY LEVEL OF RISK. 


THE OPTIMAL PORTFOLIO IS FOUND AT THE TANGENCY POINT BETWEEN THE 


EFFICIENT SET OF PORTFOLIOS AND ONE OF THE INVESTOR'S INDIFFERENCE 


CURVES. THIS TANGENCY POINT MARKS THE HIGHEST LEVEL OF SATISFACTION 


THE INVESTOR CAN ATTAIN. THE ARROWS POINT TOWARD THI 


Gl 


OPTIMAL 


PORTFOLIOS FOR BOTH INVESTORS A AND B. 


THE INVESTORS CHOOSE DIFFERENT OPTIMAL PORTFOLIOS BECAUSE THEIR 


r. 


RISK AVERSION IS DIFFERENT. INVESTOR A CHOOSES THE PORTFOLIO WITH 


THE LOWER EXPECTED RETURN, BUT THE RISKINESS OF THAT PORTFOLIO IS 


ALSO LOWER THAN INVESTOR'S B OPTIMAL PORTFOLIO, BECAUSE INVESTOR A 
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IS MORE RISK AVERSE. 


T. 


D. NOW ADD THE RISK-FREE ASSET. WHAT IMPACT DOES THIS HAVE ON THE 
EFFICIENT FRONTIER? 


ANSWER: THE RISK-FREE ASSET BY DEFINITION HAS ZERO RISK, AND HENCE o = 0%, 


r. 


SO IT IS PLOTTED ON THE VERTICAL AXIS. NOW, GIVEN THE POSSIBILITY 


= 


OF INVESTING IN THE RISK-FREE ASSET, INVESTORS CAN CREATE NEW 


PORTFOLIOS THAT COMBINE THE RISK-FREE ASSET WITH A PORTFOLIO OF 


RISKY ASSETS. THIS ENABLES THEM TO ACHIEVE ANY COMBINATION OF RISK 


AND RETURN THAT LIES ALONG ANY STRAIGHT LINE CONNECTING kyr WITH ANY 


PORTFOLIO IN THE FEASIBLE SET OF RISKY PORTFOLIOS. HOWEVER, THE 


TRAIGHT LINE CONNECTING ker WITH M, THE POINT OF TANGENCY BETWEEN 
H 


E LINE AND THE PORTFOLIO'S EFFICIENT SET CURVE, IS THE ONE THAT 


Tr. 


S 
T 
ALL INVESTORS WOULD CHOOSE. SINCE ALL PORTFOLIOS ON THE LINE kprrMZ 
A 


RE PREFERRED TO THE OTHER RISKY PORTFOLIO OPPORTUNITIES ON THE 


r. 


‘EFFICIENT FRONTIER AB, THE POINTS ON THE LINE kprMZ NOW REPRESENT THE 


BEST ATTAINABLI 


Gl 


COMBINATIONS OF RISK AND RETURN. ANY COMBINATION 


UNDER THE krarMZ LINE OFFERS LESS RETURN FOR THE SAME AMOUNT OF RISK, 


Tr. 


OR OFFERS MORE RISK FOR THE SAM 


Tr. 


AMOUNT OF RETURN. THUS, EVERYBODY 


Ct] 


WANTS TO HOLD PORTFOLIOS WHICH ARE LOCATED ON THE krrMZ LINE. 


Expected Portfolio 
Return, k, 


Risk, F, 
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E. WRITE OUT THE EQUATION FOR THE CAPITAL MARKET LINE (CML) AND DRAW IT 


ON THE GRAPH. INTERPRET THE CML. NOW ADD A SET OF INDIFFERENCE 


CURVES, AND ILLUSTRATE HOW AN INVESTOR'S OPTIMAL PORTFOLIO IS SOME 
COMBINATION OF THE RISKY PORTFOLIO AND THE RISK-FREE ASSET. WHAT IS 


THE COMPOSITION OF THE RISKY PORTFOLIO? 


ANSWER: THE LINE kprrMZ IN THE FIGURE ABOV 


r. 


IS CALLED 


THE CAPITAL MARKET LINE 


(CML). IT HAS AN INTERCEPT OF kpgr AND A 


SLOPE OF 


THEREFORE THE EQUATION FOR THE CAPITAL MARKE 


(Ky — Kye) / Oy « 


T LINE MAY BE EXPRESSED 


AS FOLLOWS: 


‘ ie Ske, 
CML: k, = k, + | ——— [,.- 


THE CML TELLS US THAT THE EXPECTED RATE OF RETURN ON ANY EFFICIENT 


PORTFOLIO (THAT IS, ANY PORTFOLIO ON THE CML 


7 


FREE RATE PLUS A RISK PREMIUM, AND TH 
(k, - k,.)/ 6 
THUS, THE CML SPECIFIES A LINEAR RE 


Fl 


Tr. 


M 


r. 


[7] 


SLOPE OF THE C 


RISK PRI! 


) IS EQUAL 


MULTIPLIED BY THE PORTFOLIO'S STANDARD DI 


TO THE RISK- 


EMIUM IS EQUAL TO 


EVIATION, o,.- 


AATIONSHIP BETWEEN EXPECTED 


ML BEING 


TO THE 


RETURN AND RISK, WITH THI! 


EXPECTED RETURN ON THE MARKET PORTFOLIO OF RISKY 5S 


=| 
fat 
GI 


RISK-FREE RATE, kre, WHICH IS CALLED THE MARKET RISK PREMIUM, ALL 


iw) 
Ky 
act 
Hi 
iw) 
ea 


ED BY THE STANDARD DEVIATION OF R 


PORTFOLIO, Ow. 


Expected Rate 
A 
of Return, k, 


I, Il, | CML 


Optimal 
Portfolio 


ETURNS ON 


TOCKS, k., MINUS 
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Risk, F, 


EQUA 
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THE FIGURE ABOVE SHOWS A SET OF INDIFFERENCE CURVES (11, I2, AND 


I3), WITH I, TOUCHING THI 


ea 


CML. THIS POINT OF TANGENCY DEFINES THE 


OPTIMAL PORTFOLIO FOR THIS INVESTOR, AND HE OR SHE WILL BUY A 


COMBINATION OF THE MARKET PORTFOLIO AND THE RISK-FREE ASSET. 


=| 
I 


Gl 


E RISKY PORTFOLIO, M, MUST CONTAIN EVERY ASSET IN EXACT 


PROPORTION TO THAT ASSET'S FRACTION OF THE TOTAL MARKET VALUE OF ALL 


ASSETS; THAT IS, IF SECURITY G IS X PERCENT OF THE TOTAL MARKET 


VALUE OF ALL SECURITIES, X PERCENT OF THE MARKET PORTFOLIO MUST 


CONSIST OF SECURITY G. 


F. WHAT IS A CHARACTERISTIC LINE? HOW IS THIS LINE USED TO ESTIMATE A 
STOCK’S BETA COEFFICIENT? WRITE OUT AND EXPLAIN THE FORMULA THAT 
RELATES TOTAL RISK, MARKET RISK, AND DIVERSIFIABLE RISK. 


ANSWER: BETAS ARE CALCULATED AS THE SLOPE OF THE CHARACTERISTIC LINE, WHICH 


IS THE REGRESSION LINE FORMED BY PLOTTING RETURNS ON A GIVEN STOCK 


ON THI 


Gl 


Y AXIS AGAINST RETURNS ON THE GENERAL STOCK MARKET ON _ THI 


Gl 


Xx 


E 


AXIS. IN PRACTICE, 5 YEARS OF MONTHLY DATA, WITH 60 OBSERVATIONS, 


WOULD BE USED, AND A COMPUTER WOULD BE USED TO OBTAIN A _ LEAST 


SQUARES REGRESSION LINE. 


THE RELATIONSHIP BETW 


r. 


‘EN STOCK J'S TOTAL RISK, MARKET RISK, AND 


DIVERSIFIABLE RISK CAN BE EXPRESSED AS FOLLOWS: 


Il 


TOTAL RISK VARIANC] 
2 


Oo, = bio. + o 


J 


Gl 


= MARKET RISK + DIVERSIFIABLE RISK 


2 
ed 


HERE o, IS THE VARIANCE OR TOTAL RISK OF STOCK J, o% 


M 


Tr. 


IS THE VARIANCE 


E 


OF THE MARKET, Bz IS STOCK J'S BETA COEFFICIENT, AND o., IS THE 


VARIANCE OF STOCK J'S REGRESSION ERROR TERM. IF STOCK J IS HELD IN 
ISOLATION, THEN THE INVESTOR MUST BEAR ITS TOTAL RISK. HOWEVER, 
WHEN STOCK J IS HELD AS PART OF A WELL-DIVERSIFIED PORTFOLIO, THE 


2 


REGRESSION ERROR TERM, of, IS DRIVEN TO ZERO; HENCE, ONLY THE MARKET 


oa 


RISK REMAINS. 


G. WHAT ARE TWO POTENTIAL TESTS THAT CAN BE CONDUCTED TO VERIFY THE 
CAPM? WHAT ARE THE RESULTS OF SUCH TESTS? WHAT IS ROLL’S CRITIQUE 
OF CAPM TESTS? 
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ANSWER: SINCE THE CAPM WAS DEVELOPED ON THE BASIS OF A SET OF UNREALISTIC 


ASSUMPTIONS, EMPIRICAL TESTS SHOULD BE USED TO VERIFY THE CAPM. THE 


IRST TEST LOOKS FOR STABILITY IN HISTORICAL BETAS. IF BETAS HAVE 


KEN STABLE IN THE PAST FOR A PARTICULAR STOCK, THEN ITS HISTORICAL 


ETA WOULD PROBABLY BE A GOOD PROXY FOR ITS EX-ANTE, OR EXPECTED 


T. 


E 


MPIRICAL WORK CONCLUDES THAT THE BETAS OF INDIVIDUAL 


ECURITIES ARE NOT GOOD ESTIMATORS OF THEIR FUTURE RISK, BUT THAT 


ETAS OF PORTFOLIOS OF TEN OR MORE RANDOMLY SELECTED STOCKS ARE 


E 
B 
B 
BETA. 
S 
B 
R 


EASONABLY STABLE, HENCE THAT PAST PORTFOLIO BETAS ARE GOOD 


ESTIMATORS OF FUTURE PORTFOLIO VOLATILITY. 


THE SECOND TYPE OF TEST IS BASED ON THE SLOPE OF THE SML. AS WE 


HAVE SEEN, THE CAPM STATES THAT A LINEAR RELATIONSHIP EXISTS BETWEEN 


A SECURITY'S REQUIRED RATE OF RETURN AND ITS BETA. FURTHER, WHEN 


THE SML IS GRAPHED, THE VERTICAL AXIS INTERCEPT SHOULD BE kerr, AND 


THE REQUIRED RATE OF RETURN FOR A STOCK (OR PORTFOLIO) WITH BETA = 


a 


-0 SHOULD BE ky, THE REQUIRED RATE OF RETURN ON TH 


r 


MARKET. VARIOUS 


RESEARCHERS HAVE ATTEMPTED TO TEST THE VALIDITY OF THE CAPM MODEL BY 


CALCULATING BETAS AND REALIZED RATES OF RETURN, PLOTTING THESE 


VALUES IN G 


PHS, AND THEN OBSERVING WHETHER OR NOT (1) # £THE 


INTERCEPT IS EQUAL TO kerr, (2) THE REGRESSION LINE IS LINEAR, AND (3) 


THE SML PASSES THROUGH THE POINT B = 1.0, kw. EVIDENCE SHOWS A MORE- 


OR-LESS LINEAR RELATIONSHIP BETW 


r. 


‘EN REALIZED RETURNS AND MARKET 


RISK, BUT THE SLOPE IS LESS THAN PREDICTED. TESTS THAT ATTEMPT TO 


ASSESS THE 


7) 


ELATIVE IMPORTANCE OF MARKET AND COMPANY-SPECIFIC RISK 


DO NOT YIELD DEFINITIV 


r. 


RESULTS, SO THE IRRELEVANCE OF DIVERSIFIABLI 


E 


RISK SPECIFIED IN THE CAPM MODEL CAN BE QUESTIONED. 


T. 


ROLL QUESTIONED WHETH 


RR IT IS EVEN CONCEPTUALLY POSSIBLE TO TEST 


THE CAPM. ROLL SHOWED THAT THE LINEAR RELATIONSHIP WHICH PRIOR 


7] 


RESEARCHERS HAD OBSERVED IN GRAPHS RESULTED FROM THE MATHEMATICAL 


PROPERTIES OF THE MODELS BEING TESTED, HENCE THAT A FINDING OF 


LINEARITY PROVED NOTHING ABOUT THE VALIDITY OF THE CAPM. ROLL'S 


WORK DID NOT DISPROVE THE CAPM THEORY, BUT HE DID SHOW THAT IT IS 


r. 


Le 


VIRTUALLY IMPOSSIBLE TO PROVE THAT INVESTORS BEHAVE IN ACCORDANC! 


WITH THE THEORY. 


a 


IN GENERAL, EVIDENCE S$ 


‘EMS TO SUPPORT THI 


{Ea 


CAPM MODEL WHEN IT IS 


APPLIED TO PORTFOLIOS, BUT THE EVIDENCE IS 


ESS CONVINCING WHEN THE 
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CAPM IS APPLIED TO INDIVIDUAL STOCKS. NEVERTHELESS, THE CAPM 


PROVIDES A RATIONAL WAY TO THINK ABOUT RISK AND RETURN AS LONG AS 


ONE RECOGNIZES THE LIMITATIONS OF THE CAPM WHEN USING IT IN 


PRACTICE. 


Gl 


H. BRIEFLY EXPLAIN THE DIFFERENCE BETWEEN THE CAPM AND THE ARBITRAGE 
PRICING THEORY (APT). 


ANSWER: HE CAPM IS A SINGLE-FACTOR MODEL, WHILE THE ARBITRAGE PRICING 


7] 


T 
THEORY (APT) CAN INCLUDE ANY NUMBER OF RISK FACTORS. IT IS LIKELY 


HAT THE REQUIRED RETURN IS DEPENDENT ON MANY FUNDAMENTAL FACTORS 


UCH AS THE GNP GROWTH, EXPECTED INFLATION, AND CHANGES IN TAX LAWS, 


r. 


INT GROUPS OF STOCKS ARE AFFECTED DIFFERENTLY BY 


HESE FACTORS. THUS, THE APT SEEMS TO HAVE A STRONGER THEORETICA 


T 
S 
AND THAT DIFFER 
T 
EF 
H 


OOTING THAN DOES THE CAPM. HOWEVER, THE APT FACES SEVERAL MAJOR 
S 


URDLES IN IMPLEMENTATION, THI! 


GI 


MOST SEVERE BEING THAT THE APT DOE 


NOT IDENTIFY THE RELEVANT FACTORS--A COMPLEX MATHEMATICAL PROCEDURE 


CALLED FACTOR ANALYSIS MUST BE USED TO IDENTIFY THE FACTORS. TO 


DATE, IT APPEARS THAT ONLY THREE OR FOUR FACTORS ARE REQUIRED IN THE 


APT, BUT MUCH MORE RESEARCH IS REQUIRED BEFORE THE APT IS FULLY 


r. 


UNDERSTOOD AND PRESENTS A TRUE CHALLENGE TO THE CAPM. 


r. 


Le WHAT IS THE CURRENT STATUS OF THE APT? 


ANSWER: TH 


a 


APT IS IN AN EARLY STAGE OF DEVELOPMENT, AND THERE ARE STILL 


MANY UNANSWERED QUESTIONS. NEVERTHELESS, THE BASIC PREMISE OF THE 


Pi=—TAAT RETURNS CAN BE A FUNCTION OF SEVERAL  FACTORS--HAS 


{| 


ONSIDERABLE INTUITIVE APPEAL. IF THI! 


FACTORS CAN BE IDENTIFIED, 


ND THE THEORY SATISFACTORILY EXPLAINED TO PRACTITIONERS, THEN THE 


PRIMARY MODEL THAT DESCRIBES THE 


Tr. 


Gl 


ELATIONSHIP BETW 


r. 


‘EN RISK AND RETURN. CURRENTLY, THOUGH, CAPM 


A 
C 
A 
APT MIGHT REPLACE THE CAPM AS THI 
R 
R 


ULES. 
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ANSWER: 


SUPPOSE YOU ARE GIVEN THE FOLLOWING INFORMATION. THE BETA OF 
COMPANY, Bi, IS 0.9, THE RISK FREE RATE, Kr, IS 6.8%, AND THE 
EXPECTED MARKET PREMIUM, Ky-Krr, IS 6.3%. BECAUSE YOUR COMPANY IS 
LARGER THAN AVERAGE AND MORE SUCCESSFUL THAN AVERAGE (I.E., IT HAS A 
LOWER BOOK-TO-MARKET RATIO), YOU THINK THE FAMA-FRENCH 3-FACTOR 
MODEL MIGHT BE MORE APPROPRIATE THAN THE CAPM. YOU ESTIMATE THE 
ADDITIONAL COEFFICIENTS FROM THE FAMA-FRENCH 3-FACTOR MODEL: THE 
COEFFICIENT FOR THE SIZE EFFECT, C:, IS -0.5, AND THE COEFFICIENT FOR 
THE BOOK-TO-MARKET EFFECT, D:, IS -0.3. IF THE EXPECTED VALUE OF THE 
SIZE FACTOR IS 4% AND THE EXPECTED VALUE OF THE BOOK-TO-MARKET 
FACTOR IS 5%, WHAT IS THE REQUIRED RETURN USING THE FAMA-FRENCH 3- 
FACTOR MODEL? (ASSUME THAT A; = 0.0.) WHAT IS THE REQUIRED RETURN 
USING CAPM? 


FAMA-FRENCH MODEL: 
ker + (Ku — Kerr) bi + (Ksyp) ci + (Kays) dj 


HW 
ess 
| & 


ki 
ki = 6.85 + (6.3%) (0.9) + (4%) (-0.5) + (5%) (-0.3) 
= 8391s 


THE CAPM: 

= ker + (ku - kerr) bi 
ki = 6.83 + (6.3%) (0.9) 
= 12.47% 
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Chapter 8 


Time Value of Money 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


8-1 a. PV (present value) is the value today of a future payment, or stream 
of payments, discounted at the appropriate rate of interest. PV is 
also the beginning amount that will grow to some future value. Th 
parameter i is the periodic interest rate that an account pays. The 
parameter INT is the dollars of interest earned each period. FVn 
(future value) is the ending amount in an account, where n is the 
number of periods the money is left in the account. PVA, is the 
value today of a future stream of equal payments (an annuity) and 
FVAn is the ending value of a stream of equal payments, where n is 
the number of payments of the annuity. PMT is equal to the dollar 


amount of an equal, or constant cash flow (an annuity). In the EAR 
equation, m is used to denote the number of compounding periods per 
year, while inom is the nominal, or quoted, interest rate. 


b. FVIFi,n is the future value interest factor for a lump sum left in an 
account for n periods paying i percent interest per period. PVIFi,n 
is the present value interest factor for a lump sum received n 
periods in the future discounted at i percent per period. FVIFAi,n is 
the future value interest factor for an ordinary annuity of n 
periodic payments paying i percent interest per period. PVIFAi,n is 
the present value interest factor for an ordinary annuity of n 
periodic payments discounted at i percent interest per period. All 
the above factors represent the appropriate PV or FV, when the lump 
sum or ordinary annuity payment is $1. Note that the above factors 
can also be defined using formulas. 


c. The opportunity cost rate (i) of an investment is the rate of return 
available on the best alternative investment of similar risk. 


d. An annuity is a series of payments of a fixed amount for a specified 
number of periods. A single sum, or lump sum payment, as opposed to 
an annuity, consists of one payment occurring now or at some future 
time. A cash flow can be an inflow (a receipt) or an outflow (a 
deposit, a cost, or an amount paid). We distinguish between the 
terms cash flow and PMT. We us th term cash flow for uneven 
streams, whil Ww us th term PMT for annuities, or constant 
payment amounts. An uneven cash flow stream is a series of cash 
flows in which the amount varies from one period to the next. The 
PV (or FVn) of an uneven payment stream is merely the sum of the 
present values (or future values) of each individual payment. 
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e. An ordinary annuity has payments occurring at the end of each 
period. A deferred annuity is just another name for an ordinary 


annuity. An annuity due has payments occurring at the beginning of 
each period. Most financial calculators will accommodate either 
type of annuity. The payment period must be equal to _ the 


compounding period. 


f. A perpetuity is a series of payments of a fixed amount that last 
indefinitely. In other words, a perpetuity is an annuity where n 
equals infinity. Consol is another term for perpetuity. Consols 
were originally bonds issued by England in 1815 to consolidate past 
debt. 


g. An outflow is a deposit, a cost, or an amount paid, while an inflow 
is a receipt. A time line is an important tool used in time value 
of money analysis; it is a graphical representation which is used to 
show the timing of cash flows. 


h. Compounding is the process of finding the future value of a single 
payment or series of payments. Discounting is the process of 
finding the present value of a single payment or series of payments; 
it is the reverse of compounding. 


i. Annual compounding means that interest is paid once a year. In 
semiannual, quarterly, monthly, and daily compounding, interest is 
paid 2, 4, 12, and 365 times per year respectively. When 


compounding occurs more frequently than once a year, you earn 
interest on interest more often, thus increasing the future value. 
The more frequent the compounding, the higher the future value. 


3. Th ffectiv annual rate is the rate that, under annual 
compounding, would have produced the same future value at the end of 
1 year as was produced by more frequent compounding, say quarterly. 
The nominal (quoted) interest rate, inom, is the rate of interest 
stated in a contract. If the compounding occurs annually, the 
effective annual rate and the nominal rat ar th same. hafe 
compounding occurs more frequently, the effective annual rate is 
greater than the nominal rate. The nominal annual interest rate is 
also called the annual percentage rate, or APR. The periodic rate, 
ippr, is the rate charged by a lender or paid by a borrower each 
period. It can be a rate per year, per 6-month period, per quarter, 
per month, per day, or per any other time interval (usually one year 
or less). 


k. An amortization schedule is a table that breaks down the periodic 
fixed payment of an installment loan into its principal and interest 


components. The principal component of each payment reduces th 
remaining principal balance. The interest component is the interest 
payment on the beginning-of-period principal balance. An amortized 


loan is one that is repaid in equal periodic amounts (or "killed 
off" over time). 
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1. The terminal value is the future value of an uneven cash flow 


stream. 

8-2 The opportunity cost rate is the rate of interest one could earn on an 
alternative investment with a risk equal to the risk of the investment 
in question. This is the value of i in the TVM equations, and it is 
shown on the top of a time line, between th first and second tick 
marks. It is not a single rate--the opportunity cost rate varies 


depending on the riskiness and maturity of an investment, and it also 
varies from year to year depending on inflationary expectations (see 


Chapter 5). 
8-3 True. The second series is an uneven payment stream, but it contains 
an annuity of $400 for 8 years. The series could also be thought of as 


a $100 annuity for 10 years plus an additional payment of $100 in Year 
2, plus additional payments of $300 in Years 3 through 10. 


8-4 True, because of compounding effects--growth on growth. The following 
example demonstrates the point. The annual growth rate is i in the 
following equation: 


SiG) A aya! =. $2. 


The term (1 + i)?° is the FVIF for i percent, 10 years. We can find i 
in one of two ways: 


1. Using a financial calculator input N = 10, PV = -1, PMT = 0, FV = 2, 
and I = ?. Solving for I you obtain 7.18%. 


2. Using a financial calculator, input N = 10, I = 10, PV = -1, PMT = 0, 
and FV = ?. Solving for FV you obtain $2.59. This formulation 
recognizes the "interest on interest" phenomenon. 

8-5 For the same stated rate, daily compounding is best. You would earn 


more "interest on interest." 
8-6 False. One can find the present value of an embedded annuity and add 
this PV to the PVs of the other individual cash flows to determine the 


present value of the stream of cash flows. 


8-7 The concept of a perpetuity implies that payments will be received 
forever. FV (Perpetuity) = PV (Perpetuity) (1 + i)*% =o. 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


0 1 
—— $500(1.06) = $530.00. 
-500 FV =? 
0 | 1 2 
pe ! | $500(1.06)2 = $561.80. 
-500 FV =? 
Os. 1 
oe $500(1/1.06) = $471.70. 
By = 500 
0. 1 2 
ee | $500(1/1.06)2 = $445.00. 
PV =? 500 
0 : 1 2 3 4 5 6 7 8 9 10 SSO0(FVIF,,,,) = 
SS $500(1.7908) = $895.40. 
-500 mS 
0 1 2 3 4 5 6 7 8 9 10 $500@VIF.,.) = 
SS SS SS $500(3.1058) = $1,552.90. 
-500 FV = ? 
0 : 1 2 3 4 isi 6 7 8 9 10 S500(FVIF,,,,) = 
He +$—_+—_+—_+—_+—_ +—_+—_+—+FJ_ 55000.5584) = $279.20. 
PV =? 50 
Oo. > Yea ae BS NEY Me ue, cor. <atg 
—————————————— 
PV =? 1,552.90 
$1,552.90 (PVIFi23,10) = $1,552.90 (PVIFes,10) = 
41. 552-90.(0.3220) = 8500,03% 2 -— 63s -$1,55290(0.5584) = $867.14, 


The present value is the value today of a sum of money to be 
received in the future. For example, the value today of $1,552.90 
to be received 10 years in the future is about $500 at an interest 
rate of 12 percent, but it is approximately $867 if the interest 
rate is 6 percent. Therefore, if you had $500 today and invested it 
at 12 percent, you would end up with $1,552.90 in 10 years. The 
present value depends on the interest rate because the interest rate 
determines the amount of interest you forgo by not having the money 
today. 
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Pe $400 = $200 (FVIF%,n) 
-200 400 2 = FVIF72,n 
n = 10 years. 


With a financial 


= 400 


calculator, enter I = 


Then press the N key to find N 
other values to find N = 7.27, 4.19, and 1.00. 


b. ? 
10% | 2 
-200 400 n 
Ce ? 
18% | 2 
-200 400 
d. ? 
100% | 2 
-200 400 n 


8-4 The general formula is FVA, = PMT(FVIFAi,n). 


FVIFios,n 
7 years. 


a 


= FVIFiss,n 


n ® 4 years. 


FVIFio03,n 
1 year. 


PV = -200, PMT = 0, and FV 


= 10.24. Override I with the 


a 0 1 2 3 4 5 6 7 8 9 10 
08 ! ! ! ! ! ! ! ! | 
400 400 400 400 400 400 400 400 400 £4400 
FV = ? 
FVAio = ($400)15.9374 = $6,374.96. 
With a financial calculator, enter N = 10, I = 10, PV = 0, and PMT = 


-400. Then press the FV key to find FV 
b. 0 a 2 3 4 5 
}-=—_4 | ! ! | 
200 200 200 200 200 


With a financial 


FV o 


calculator, enter N = 


-200. Then press the FV key to find FV 
c 0 1 2 3 4 5 
Ee ! ! ! | 
400 400 400 400 400 


With a financial 


-400. 


FV fs 


Then press th 


calculator, enter N = 


FV key to find FV 
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Sy 


Sy 


$6,374.97. 


($200)5.5256 = $1,105.12. 


I = 5, PV = 0, and PMT 
Sy, 105513". 


($400)5 = $2,000.00. 


I = 0, PV = 0, and PMT = 
$2,000. 
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d. To solve Part d using a financial calculator, repeat the procedures 

discussed in Parts a, b, and c, but first switch the calculator to 
Make sure you switch the calculator back to "END" mode 
after working the problem. 


"BEG" mode. 


2 3 4 5 6 7 8 9 10 
i i i i i i i i 


400 400 


400 400 400 400 400 400 400 400 FV = ? 
FVAn(Annuity due) = PMT(FVIFAi,n) (1 + i). Therefore, 
FVAio = $400(15.9374) (1.10) = $7,012.46. 


(2) @) 1 2 3 4 5 
poe ! ! ! | 
200 200 200 200 200 FV = ? 
FVAs = $200(5.5256) (1.05) = $1,160.38. 
(3) ) 1 2 3 4 5 
pon ! ! ! ! 
400 400 400 400 400 FV = ? 
FVAs = $400(5) (1.00) = $2,000.00. 


8-5 The general formula is PVA, = PMT (PVIFAi,n) . 


4 


2 
0 


3 4 5 6 
———_—__-—_. 
0 0 0 0 


or 4 


0 400 400 400 400 4 


With a financial calculator, simply enter the known values and then 


press the key for the unknowns. Except for rounding errors, the 
answers are as given below. 


oo On... 2 3 4 5 
ek ee ! ! ! 1  $200(4.3295) = $865.90. 
PV =? 200 200 200 200 200 
¢ Dots, oi 2 3 4 : 
Oe 4 ! | ! 1 §400(5) = $2,000.00. 
PV =? 400 400 400 400 400 
a 4: Cased 2 3 4 5 6 7 8 9 10 
Pe | | | | | | | | | 
400 400 400 400 400 400 400 400 400 400 
PV = ? 


PVA, (Annuity due) 


PMT (PVIFA;i,n) (1 + i). Therefore, 


$400 (6.1446) (1.10) = $2,703.62. 


(2) 0 1 
bes, 


200 200 


200 200 2 


4 
{+—+— | 
00 


PVA, (Annuity due) = $200(4.3295) (1.05) = $909.20. 
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PVo= "2 
PVA, (Annuity due)= $400(5) (1.00) = $2,200.00. 


8-6 a. Cash Stream A Cash Stream B 
0 a 2 3 4 5 0 a 2 3 4 5 
Sy a ee ee 
PV = ? 100 400 400 400 300 PV = ? 300 400 400 400 100 


With a financial calculator, simply enter the cash flows (be sure to 
enter CFo = 0), enter I = 8, and press the NPV key to find NPV = PV = 
$1,125.25 for the first problem. Override I = 8 with I = 0 to find the next 
PV for Cash Stream A. Repeat for Cash Stream B to get NPV = PV = $1,300.32. 


b. PVa = $100 + $400 + $400 + $400 + $300 = $1,600. 
PVg = $300 + $400 + $400 + $400 + $100 = $1,600 


8-7 These problems can all be solved using a financial calculator by 
entering the known values shown on the time lines and then pressing the 
I button. 
a. 0 ee 1 
| 
+700 ~749 


7 percent: $700 = $749(PVIFi,1); PVIFi,1 = 0.9346. 


b. 0 oe dul 1 
| | 7 percent. 
-700 +749 
Ge. Woy as 10 
+85, 000 Sar 
$201,229/$85,000 = 2.3674 = FVIFi,i0; i = 9%. 
de. Ota ate A 2 3 4 5 
| | | | 
aa 2, 684.80 2, 684.80 2,684.80 2,684.80 ere 
$9,000/$2,684.80 = 3.3522 = PVIFAi,s; i = 15%. 


-500 FV 


8-8 a. 0 122 1 2 3 4 : 
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With a financial 


calculator, enter N = 5, I = 12, PV = -500, and PMT 
= 0, and then press FV to obtain FV = 


$881.17. With a regular 


calculator, proceed as follows: 


Fvn = PV(1 + i)" = $500(1.12)° = $500(1.7623) = $881.15. 


b. 0 ¢6o a 2 4 5 6 7 8 9 10 
| | 
-500 FV =? 
Enter the time line values into a financial calculator to obtain FV 
= $895.42, or 
ayn 
PVn = pv(2 + =| 
m 
0.12)" 
= $500(1 - a = $500(1.06)?° 
= S500 (FVIFes, 10) = $500(1.7908) = $895.40. 
o) 0 4 8 12 16 20 
a ! ! ! | 
-500 FV = ? 
Enter the time line values into a financial calculator to obtain FV 


= $903.06, or 


$500 (1.03)2° = $500(1.8061) = $903.05. 


Cig O52 12 24 36 48 60 
—e ! | | ! 
-500 ? 
Enter the time line values into a financial calculator to obtain FV 
= $908.35, or 
0 12 12(5) 
FVn = $500(1 + ee = $500(1.01)®° = $500(1.8167) = $908.35. 
8-9 a. Oe 2 4 6 8 10 
pees 4 ! ! ! ! 
PV = ? 500 
Enter the time line values into a financial calculator to obtain PV 


= $279.20, or 
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mn 2(5) 


PV = FV, = $500 
1 0.12 
i= jae pecs 
m 2 
10 
1 
= s500(_] = $500 (PVIFes, 10) = $500(0.5584) = $279.20. 

) 4 8 LD 16 20 
ac ! ! ! | 

PV = ? 500 


Enter the time line values into a financial calculator to obtain PV 


= $276.84, or 
4(5) 
4 1 20 
PV = $500 = $500} —— = $500(0.5537) = $276.85. 
0212 1.03 
1+ 
4 
0 1 2 V2 
a [Se 
PV = ? 500 


Enter the time line values into a financial calculator to obtain PV 
= $443.72, or 


= ss00(——] = $500(1.01)747 = $500(0.8874) = $443.70. 


0 1 2 3 9 10 
—__. ! ! cee ! | 

400 400 400 400 400 

FV = ? 

Enter N = 5 x 2 = 10, I = 12/2 = 6, PV = 0, PMT = -400, and then 
press FV to get FV = $5,272.32. 
b. Now the number of periods is calculated as N = 5 x 4 = 20, I = 
12/4 = 3, PV = 0, and PMT = -200. The calculator solution is 


$5,374.07. 


Note that the solution assumes that the nominal interest rate is 
compounded at the annuity period. 
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c. The annuity in Part b earns more because some of the money is on 
deposit for a longer period of time and thus earns more interest. 
Also, because compounding is more frequent, more interest is earned 
on interest. 

8-11 a. Universal Bank: Effective rate = 7%. 

Regional Bank: 
0.06) 
Effective rate = (2 1.0 (1.015)4 - 1.0 
= 1.0614 —- 1.0 = 0.0614 = 6.14% 
With a financial calculator, you can us th interest rate 
conversion feature to obtain the same answer. You would choose the 
Universal Bank. 

b. If funds must be left on deposit until the end of the compounding 
period (1 year for Universal and 1 quarter for Regional), and you 
think there is a high probability that you will make a withdrawal 
during the year, the Regional account might be preferabl For 
example, if the withdrawal is made after 10 months, you would earn 
nothing on the Universal account but (1.015)? - 1.0 = 4.57% on the 
Regional account. 

Ten or more years ago, most banks and Sé&Ls were set up as 
described above, but now virtually all are computerized and pay 
interest from the day of deposit to the day of withdrawal, provided 
at least $1 is in the account at the end of the period. 

8-12 a. With a financial calculator, enter N 5, I = 10, PV = -25000, and 
FV = 0, and then press the PMT key to get PMT = $6,594.94. Then go 
through the amortization procedure as described in your calculator 
manual to get th ntries for the amortization table. 

Repayment Remaining 
Year Payment Interest of Principal Balance 
1 S 6,594.94 $2,500.00 S 4,094.94 $20,905.06 
2 6,594.94 2,090.51 4,504.43 16,400.63 
3 6,594.94 1,640.06 4,954.88 11,445.75 
4 6,594.94 1,144.58 5,450.36 5,995.39 
5 6,594.93* 599.54 5,995.39 0 
$32,974.69 $7,974.69 $25,000.00 
*The last payment must be smaller to force the ending balance to 
zero. 
b. Here the loan size is doubled, so the payments also double in size 


to $13,189.87. 
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The annual payment on a $50,000, 10-year loan at 10 percent interest 


would be $8,137.27. Because the payments are spread out over a 
longer time period, more interest must be paid on the loan, which 
raises the amount of each payment. The total interest paid on the 


10-year loan is $31,372.70 versus interest of $15,949.37 on the 5- 
year loan. 


0 9 10 
eee 
Z: -422.41 0 0 0 1,000.00 
B: -1,000.00 80 80 80 1,080.00 
With a financial calculator, for Z, enter N = 10, PV = -422.41, PMT 
= 0, FV = 1000, and press I to get I = 9.00%. For B, enter N = 10, 
PV = -1000, PMT = 80, FV = 1000, and press I to get I = 8%. 


(Alternatively, enter the values exactly as shown on the time line 
in the CF register, and use the IRR key to obtain the same answer.) 


With a calculator, for the "zero coupon bond," enter N = 10, I = 6, 
PMT = 0, FV = 1000, and press PV to get the value of the security 
today, $558.39. The profit would be $558.39 - $422.41 = $135.98, 
and the percentage profit would be $135.98/$422.41 = 32.2%. 

For the "coupon bond," enter N = 10, I = 6, PMT = 80, FV = 1000, 
and then press PV to get PV = $1,147.20. The profit is $147.20, and 
the percentage profit is 14.72%. 


Here we compound cash flows to obtain a "terminal value" at Year 10, 
and then find the interest rate which equates the TV to the cost of 
the security. 

There are no intermediate cash flows with Security Z, so its TV 
is $1,000, and, as we saw in Part a, 9% causes the PV of $1,000 to 
equal the cost, $422.41. For Security B, we must compound the cash 
flows over 10 years at 6%. Enter N = 10, I = 6, PV = 0, PMT = 80, 
and then press FV to get the FV of the 10 year annuity of $80 per 
year: FV = $1,054.46. Then add the $1,000 to be received at Year 
10 to get TVp = $2,054.46. Then enter N = 10, PV = -1000, PMT = O, 
FV = 2054.46, and press I to get I = 7.47%. 

So, if the firm buys Security Z, its actual return will be 9% 
regardless of what happens to interest rates--this security is a 
zero coupon bond which has zero reinvestment rate risk. However, if 
the firm buys the 8% coupon bond, and rates then fall, its "true" 
return over the 10 years will be only 7.47%, which is an average of 
the old 8% and the new 6%. 


The value of Security Z would fall from $422.41 to $321.97, so a 
loss of $100.44, or 23.8%, would be incurred. The value of Security 
B would fall to $773.99, so the loss here would be $226.01, or 22.6% 
of the $1,000 original investment. The percentage losses for the 
two bonds is close, but only because the zero's original return was 


fo) 


% versus 8% for the coupon bond. 
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The "actual" or "true" return on the zero would remain at 9%, but 
the "actual" return on the coupon bond would rise from 8% to 9.17% 
due to reinvestment of the $80 coupons at 12%. 


8-14 a. First, determine the annual cost of college. The current cost is 
$12,500 per year, but that is escalating at a 5 percent inflation 
rate: 

College Current Years Inflation Cash 
Year Cost from Now Adjustment Required 

1 $12,500 5 (dos 0.5) $15,954 

2 12,500 6 (1.05) ® 163-7 51. 

3 12,500 7 (1.05)7 17,589 

4 12,500 8 (1.05)8 18,468 


Now put these costs on a time line: 


-15,954 -16,751 -17,589 -18,468 


How much must be accumulated by age 18 to provide these payments at 
ages 18 through 21 if the funds are invested in an account paying 8 
percent, compounded annually? 


$15,954 (PVIF¢s,0) = $15,954 
$16,751 (PVIFes,1) = 15,510 
$17,589 (PVIFes,2) = 15,079 
$18,468 (PVIFes,3) 14,660 

$61,203 


Thus, the father must accumulate $61,203 by the time his daughter 
reaches age 18. 


b. She has $7,500 now (age 13) to help achieve that goal. Five years 
hence that $7,500, when invested at 8 percent, will be worth 
$11,020: 


$7,500(1.08)° = $11,020. 


c. The father needs to accumulate only $61,203 - $11,020 = $50,183. 
The key to completing the problem at this point is to realize the 
series of deposits represent an ordinary annuity rather than an 
annuity due, despite the fact the first payment is made at the 
beginning of the first year. The reason it is not an annuity due is 
there is no interest paid on the last payment which occurs when the 
daughter is 18. Thus, 


$50,183 
PMT 


PMT (FVIFAg:,6) . 
$6,841. 
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Another way to approach the problem is to treat the series of 
payments as a five-year annuity due with a lump sum deposit at the 
end of Year 5: $50,183 = FVApur,s + PMT = PMT[ (PVIFAgs, 5) (1.08)] + PMT 
= PMT[5.8666(1.08) + 1]. Therefore, PMT = $50,183/7.3353 = $6,841. 


With a calculator, enter N = 6, I = 14, PMT = O, and FV = 2000, and 
press PV to get PV = $911.17. Or: 


$2,000(1/1.14)® = $2,000(0.4556) = $911.20. 


$1,000 today is worth more. The present value of $2,000 at 14 percent 
over six years is $911.20, which is less than $1,000.00. 

Alternatively, the future value of $1,000 is: FV.e = $1,000(1.14)°® = 
$1,000(2.1950) = $2,195. 


8-16 a. 1997 ‘ 1998 1999 2000 2001 2002 
i i ! 


-6 12 (in millions) 


With a calculator, enter N = 5, PV = -6, PMT = O, FV = 12, and then 
solve for I = 14.87%. 


b. The calculation described in the quotation fails to take account of 
the compounding effect. It can be demonstrated to be incorrect as 


follows: 


$6,000,000(1.20)° = $6,000,000(2.4883) = $14,929,800, 


which is greater than $12 million. Thus, the annual growth rate is 
less than 20 percent; in fact, it is about 15 percent, as shown in 
Part a. 
8-17 0. i. 2 3 4 5 6 7 8 9 10 
;i = 2, \ \ \ \ \ \ \ \ | 
I i} i} i} i} i} i} i} T i} l 
-4 8 (in millions) 


$4,000,000/$8,000,000 = 0.50, which is slightly less than the PVIF;,, for 
7 percent in 10 years. Thus, th xpected rate of return is just over 
7 percent. With a calculator, enter N = 10, PV = -4, PMT = 0, FV = 8, 
and then solve for I = 7.18%. 
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8-18 0. : 1 2 3 4 5 6 7 8 9 10 
i} T i} i} } i} I i} i} 
-13,250 2,345.05 2,345.05 2,345.05 2,345.05 2,345.05 2,345.05 2,345.05 2,345.05 2,345.05 2,345.05 
PVAio = PMT (PVIFA;, 10) 
$13,250 = S24 345.05 (PVIFA:;, 10) 
PVIFA:, 10 = 5.6502 
1 SED Rs 

With a calculator, enter N = 10, PV = -13250, PMT = 2345.05, FV = 0, 

and then solve for I = 12%. 
8-19 0, 1 2 3 4 30 

, t= ? | | | | eee | 

85,000 -8,273.59 -8,273.59 -8,273.59 -8,273.59 -8,273.59 

$85,000/$8,273.59 = 10.2737 = PVIFAi,n for a 30-year annuity. 

With a calculator, enter N = 30, PV = 85000, PMT = -8273.59, FV = 0, 

and then solve for I = 9%. 

8-20 a. 0 7% 1 2 3 4 
oC ooo 
PV = ? -10,000 -10,000 -10,000 -10,000 
With a calculator, enter N = 4, I = 7, PMT = -10000, and FV = O. 
Then press PV to get PV = $33,872.11. 

b. (1) At this point, we have a 3-year, 7% annuity whose value is 
$26,243.16. You can also think of the problem as follows: 
$33,872(1.07) — $10,000 = $26,243.04. 

(2) Zero after the last withdrawal. 
8-21 0 1 2 ? 
= | cee | 
12,000 -1,500 -1,500 -1,500 
PVA, = PMT(PVIFA,,). 
$12,000 = $1,500(PVIFA,, ..) 
PVIFA,,, = 8.000. 
With a calculator, enter I = 9, PV = 12000, PMT = -1500, and FV = O. 
Press N to get N = 14.77 ® 15 years. Therefore, it will take 


approximately 15 years to pay 
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back the loan. 
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6 
| 
2 


FV 10,000 


With a financial calculator, get a "ballpark" estimate of the years by 
entering I = 12, PV = 0, PMT = -1250, and FV = 10000, and then pressing 
the N key to find N = 5.94 years. This answer assumes that a payment 
of $1,250 will be made 94/100th of the way through Year 5. 

Now find the FV of $1,250 for 5 years at 12%; it is $7,941.06. 
Compound this value for 1 year at 12% to obtain the value in the 
account after 6 years and before the last payment is made; it is 
$7,941.06(1.12) = $8,893.99. Thus, you will have to make a payment of 
$10,000 - $8,893.99 = $1,106.01 at Year 6, so the answer is: it will 
take 6 years, and $1,106.01 is the amount of the last payment. 


PV = $100/0.07 = $1,428.57. PV = $100/0.14 = $714.29. 


When the interest rate is doubled, the PV of the perpetuity is halved. 


0 8.24% 1 2 3 4 
| 
PV z ? 50 50 50 ic 
Discount rate: Effective rate on bank deposit: 
EAR = (1 + 0.08/4)4 - 1 = 8.24%. 


Find PV of above stream at 8.24%: 
PV = $893.26 using the cash flow register. 


Also get PV = $893.26 using the TVM register, inputting N = 4, I = 
8.24, PMT = 50, and FV = 1000. 


This can be done with a calculator by specifying an interest rate of 5% 
per period for 20 periods with 1 payment per period, or 10% interest, 
20 periods, 2 payments per year. Either way, we get the payment each 6 
months: 


Solve for PMT = $802.43. Set up amortization table: 
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Pmt of 


Period Beg Bal Payment Interest Principal End Bal 
dl $10,000.00 $802.43 $500.00 $302.43 $9,697.57 
2 9,697.57 802.43 484.88 
$984.88 


You can also work the problem with a calculator having an amortization 
function. Find the interest in each 6-month period, sum them, and you 
have the answer. Even simpler, with some calculators such as the HP- 
17B, just input 2 for periods and press INT to get the interest during 
the first year, $984.88. The HP-10B does the same thing. 


First, find PMT by using a financial calculator: N° = Sif “AMR? = V5y PV 
= -1000000, and FV = 0. Solve for PMT = $298,315.55. Then set up the 
amortization table: 
Beginning Ending 
Year Balance Payment Interest Principal Balance 
1 $1,000,000.00 $298,315.55 $150,000.00 $148,315.55 $851,684.45 
2 851,684.45 298,315.55 127, FO2Z267 170,562.88 68-1, 127: '57 


Fraction that is principal = $170,562.88/$298, 315.55 OLST1O = 5.7.18. 


a. Begin with a time line: 
6-mos. 0 1 2 3 4 
Years 0 Hl 2 
L 1 1 


100 100 100 100 100 FVA 


Since the first payment is made today, we have a 5-period annuity 


due. The applicable interest rate is I = 12/2 = 6 per period, N = 5, 
PV = 0, and PMT = -100. Setting the calculator on "BEG," we find 
FVA (Annuity due) = $597.53. That will be the value at July 1, 
2001, or t = 2.5. Now we must compound out to t = 10, or for 7.5 


EAR of 12.36%, or 15 semiannual periods at 6%. 


years at an 


$597.53 — 20 - 5 = 15 periods @ 6% > $1,432.02, 
or $597.53 4 10 - 2.5 = 7.5 years @ 12.36% > $1,432.02. 
b. 1 10 years 
0 mS He 2 3 4 5 te i quarters 
PMT PMT PMT PMT PMT FV = 1,432.02 
The time line depicting the problem is shown abov Because th 
this 


payments only occur for 5 periods throughout the 40 quarters, 
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problem cannot be immediately solved as an annuity problem. The 
problem can be solved in two steps: 


(1) Discount the $1,432.02 back to the end of Quarter 5 to obtain 
the PV of that future amount at Quarter 5. 


(2) Then solve for PMT using the value solved in Step 1 as the FV of 
the five-period annuity due. 


Step 1: Input the following into your calculator: N = 35, I = 3, 
PMT = 0, FV = 1432.02, and solve for PV at Quarter 5. PV = 
$508.92. 


Step 2: The PV found in Step 1 is now the FV for the calculations 
in this step. Change your calculator to the BEGIN mode. 
Input the following into your calculator: N = 5, I = 3, PV 
= 0, FV = 508.92, and solve for PMT = $93.07. 


Here we want to have the sam ffective annual rate on the credit 
extended as on the bank loan that will be used to finance the credit 
extension. 

First, we must find the EAR = EFF%S on the bank loan. Enter NOMS = 
15, N = P/YR = 12, and press EFF% to get EAR = 16.08%. 

Now recognize that giving 3 months of credit is equivalent to 
quarterly compounding--interest is earned at the end of the quarter, so 
it is available to earn interest during the next quarter. Therefore, 
enter P/YR = 4, EFF% = EAR = 16.08%, and press NOM% to find the nominal 
rate of 15.19 percent. 

Therefore, if a 15.19 percent nominal rate is charged and credit is 
given for 3 months, the cost of the bank loan will be covered. 

Alternative solution: We need to find the effective annual rate 
(EAR) the bank is charging first. Then, we can use this EAR to 
calculate the nominal rate that should be quoted to the customers. 


Bank EAR: EAR = (1 + inom/m)™ - 1 = (1 + 0.15/12)1% - 1 = 16.08%. 


Nominal rate that should be quoted to customers: 


16.08% = (1 + inom/4)4 - 1 
1.1608 = (1 + inom/4)4 
1.0380 = 1 + inom/4 

inom ='0'0380(4) = 15.198. 


Information given: 


1. Will save for 10 years, then receive payments for 25 years. 


2. Wants payments of $40,000 per year in today's dollars for first 
payment only. Real income will decline. Inflation will be 5 
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percent. Therefore, to find the inflated fixed payments, we have 
this time line: 


0 53 5 10 
ee 
40,000 FV = ? 
Enter N = 10, I = 5, PV = -40000, PMT = 0, and press FV to get FV = 
$65, 155.793 


3. He now has $100,000 in an account which pays 8 percent, annual 
compounding. We need to find the FV of the $100,000 after 10 years. 
Enter N = 10, I = 8, PV = -100000, PMT = 0, and press FV to get FV = 
$215,892.50. 


4. He wants to withdraw, or have payments of, $65,155.79 per year for 
25 years, with the first payment made at the beginning of the first 


retirement year. So, we have a 25-year annuity due with PMT = 
65,155.79, at an interest rate of 8 percent. (The interest rate is 
8 percent annually, so no adjustment is required.) Set the 


calculator to "BEG" mode, then enter N = 25, I = 8, PMT = 65155.79, 
FV = 0, and press PV to get PV = $751,165.35. This amount must be 
on hand to make the 25 payments. 


5. Since the original $100,000, which grows to $215,892.50, will be 
available, we must save enough to accumulate $751,165.35 - 
$215,892.50 = $535,272.85. 


6. The $535,272.85 is the FV of a 10-year ordinary annuity. The 
payments will be deposited in the bank and earn 8 percent interest. 
Therefore, set the calculator to "END" mode and enter N = 10, I = 8, 
PV = 0, FV = 535272.85, and press PMT to find PMT = $36,949.61. 
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SOLUTION TO SPREADSHEET PROBLEMS 


8-30 The detailed solution for the spreadsheet problem is available both on 
the instructor’s resource CD-ROM (in the file Solution for Ch 08-30 
Build a Model.xls) and on the instructor’s side of the Harcourt College 
Publishers’ web site, http://www.harcourtcollege.com/finance/theoryl0e. 


8-31 a. Payment = $3,523.79. 


INPUT DATA: KEY OUTPUT: 

Loan amount $30,000 Payment $3,523.79 
Interest rate 10.00% 

Number of years 20 


MODEL-GENERATED DATA: 


Amortization schedule: 


Principal Remaining PV of 
Year Payment Interest Repayment Balance Payments 

1 S$ 3,523.79 $ 3,000.00 $ S231 9 $29,476.21 S$ 3,203.44 
2 37923: 79 2,947.62 576.17 28,900.04 2, 912222 
3 37 9234.19 2,890.00 633.78 28,266.26 2,647.47 
4 3,923:219 2,826.63 697.16 27,569.10 2,406.80 
5 37023619 2,756.91 766.88 26,802.22 2,188.00 
6 3,923.79 2,680.22 843.57 25,958.65 1,989.09 
7 37 023'.19 27999387 92°7...92 25,030.73 1,808.26 
8 S,0295 19 2,503.07 1,020.72 24,010.01 1,643.87 
9 3,923.19 2,401.00 LglZ2<F9 22,887.22 1,494.43 
10 37923419 2,288.72 1,235.07 21,692 +16 LSS / 
11 37923219 2,165.22 1,358.57 20,293.58 1/235.07 
12 3, 923'.79 2,029.36 1,494.43 18,799.15 1,122: 79 
13 3,023.79 1 BI: 92 1,643.87 17,155.28 1,020.72 
14 3,023.79 Ly 75653 1,808.26 15,347.02 927.92 
15 By 0236-19 1, 534::10 1,989.09 137397293 843.57 
16 37023219 17335:279 2,188.00 11,169.94 766.88 
17 3, 923.19 1,116.99 2,406.80 8,763.14 697.16 
18 3,023.19 876.31 2,647.47 6,115.67 633.78 
19 3,923: 79 611.57 2, 912..22 3,203.44 D1 6s17 
20 37 0235.19 320.34 3,203.44 0.00 o2o279 

$70,475.77 $40,475.77 $30,000.00 $30,000.00 
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b. Payment = $7,047.58 


INPUT DATA: KEY OUTPUT: 
Loan amount $60,000 Payment $7,047.58 
Interest rate 10.00% 
Number of years 20 
MODEL-GENERATED DATA: 
Amortization schedule: 
Principal Remaining PV of 
Year Payment Interest Repayment Balance Payments 
1 S$ 7,047.58 S$ 1,047.58 S 6,000.00 $58,952.42 S 6,406.89 
2 7,047.58 5,895.24 1,152.34 57,800.09 5,824.44 
3 7,047.58 5,780.01 1,267.57 967532452 5,294.95 
4 7,047.58 5,653.25 1.394 ..33 9573319 4,813.59 
3) 7,047.58 5,513.82 1,533.76 53,604.43 4,375.99 
6 7,047.58 5,360.44 1,687.13 51,7: 9175-3.0 37 9ORB LT 
7 7,047.58 57-191.73 1,895.85 50,061.45 3,616.52 
8 7,047.58 5,006.15 2,041.43 48,020.02 3,287.75 
9 7,047.58 4,802.00 2,245.58 45,774.45 2,988.86 
10 7,047.58 4,577.44 2,470.13 43,304.31 2,717.15 
11 7,047.58 4,330.43 25) ihe 5 40,587.17 2,470.13 
12 7,047.58 4,058.72 2,988.86 37,598.31 2,245.58 
13 7,047.58 3: 159.83 3,287.75 34,310.56 2,041.43 
14 7,047.58 3,431.06 3,616.52 30,694.04 1,855.85 
15 7,047.58 3,069.40 33,959 8.17 26,715.86 1,687.13 
16 7,047.58 2,671.59 473:19%99 22.,.339:.:31 1,533: 76 
17 7,047.58 2,233 799 4,813.59 17,526.28 1,394.33 
18 7,047.58 1 152.63 5,294.95 12,231.33 1,267.57 
19 7,047.58 1,223.13 5,824.44 6,406.89 1,152.34 
20 7,047.58 640.69 6,406.89 0.00 1,047.58 
$140,951.55 $80,951.55 $60,000.00 $60,000.00 
c. Payment = $12,321.39. 
INPUT DATA: KEY OUTPUT: 
Loan amount $60,000 Payment $12,321.39 
Interest rate 20.00% 
Number of years 20 
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MODEL-GENERATED DATA: 


Amortization schedule: 


Principal Remaining 
Year Payment Interest Repayment Balance 
1 $ 12,321.39 $ 12,000.00 $ B21,.539 $59,678.61 
2 12321239 LT 93522 385.67 BO, 292294 
3 12, 321:39 Ti; :858;59 462.80 58,830.13 
4 T2,,321739 11,766.03 555.37 58,274.77 
5 12; 321.39 11,654.95 666.44 57,608.33 
6 12321239 117, 52.0-26% 799.73 56,808.60 
7 12; 321,239 11,361.72 959.67 55,848.93 
8 12; 321.239 11,169.79 1,151.61 54,697.33 
9 127,321.39 10,939.47 17381:3:93 53,315.40 
10 12 321.39 10,663.08 1765 8:2 31 51,657.09 
LI 12,321.39 10,331.42 1, 989:5:97 49,667.12 
12 L2j; 3214.39 9,933.42 2pSB8Ul OF Aly ZAQE LSD 
13 T27-32152:3:9 9,455.83 2,865.56 44,413.59 
14 12,321,239 8,882.72 3,438.67 40,974.91 
15 12, 321239 8,194.98 4,126.41 36,848.50 
16 12: 32:1.39 7,369.70 4,951.69 31,896.81 
17 12: 321:..3:9 6,379.36 5,942.03 25,954.78 
18 12732139 5,190.96 7,130.44 18,824.35 
19 12321239 3,764.87 85-5962 D2 10,267.83 
20 12), 3213.3:9 2,053.57 10,267.83 0.00 
$246,427.84 $186,427.84 $60,000.00 
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PV of 
Payments 


$10,267. 
8,965 
7,130. 
5,942. 
4,951. 
4,126. 
3,438. 
2,005. 
2,387 
1,989. 
1,658. 
1 38.1% 
1,151. 
959. 
7199. 
666. 
Do O45 
462. 
385. 
321. 


83 
a2 
44 
03 
69 
41 
67 
56 
97 
97 
31 
93 
61 
67 
73 
44 
37 
80 
67 
39 


$60,000.00 
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CYBERPROBLEM 


8-32 The detailed solution for the cyberproblem is available on the 
instructor’s side of the Harcourt College Publishers’ web sit 
http://www. harcourtcollege.com/finance/theoryl0e. 
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MINI CASE 


ASSUME THAT YOU ARE NEARING GRADUATION AND THAT YOU HAVE APPLIED FOR A JOB 
WITH A LOCAL BANK. AS PART OF THE BANK'S EVALUATION PROCESS, YOU HAVE BEEN 
ASKED TO TAKE AN EXAMINATION WHICH COVERS SEVERAL FINANCIAL ANALYSIS 
TECHNIQUES. THE FIRST SECTION OF THE TEST ADDRESSES DISCOUNTED CASH FLOW 
ANALYSIS. SEE HOW YOU WOULD DO BY ANSWERING THE FOLLOWING QUESTIONS. 


A. DRAW TIME LINES FOR (A) A $100 LUMP SUM CASH FLOW AT THE END OF YEAR 
2, (B) AN ORDINARY ANNUITY OF $100 PER YEAR FOR 3 YEARS, AND (C) AN 
UNEVEN CASH FLOW STREAM OF -$50, $100, $75, AND $50 AT THE END OF 
YEARS 0 THROUGH 3. 


ANSWER: (BEGIN BY DISCUSSING BASIC DISCOUNTED CASH FLOW CONCEPTS, 


TERMINOLOGY, AND SOLUTION METHODS.) A TIME LINE IS A GRAPHICAL 


Gl 


REPRESENTATION WHICH IS USED TO SHOW THE TIMING OF CASH FLOWS. THI 


Tr. 


Gl 


0 IS 


TICK MARKS REPRESENT END OF PERIODS (OFTEN YEARS), SO TIM 


TODAY; TIME 1 IS THE END OF THE FIRST YEAR, OR 1 YEAR FROM TODAY; 


AND SO ON. 

Ot ih 2 YEAR 

- | LUMP SUM 

100 CASH FLOW 
On. 43 1 2 3 
—_ | ANNUITY 
100 100 100 

Or i 1 5 3 

: Nl ! l UNEVEN CASH FLOW STREAM 
-50 100 75 50 


A LUMP SUM IS A SINGLE FLOW; FOR EXAMPLE, A $100 INFLOW IN YEAR 2, 


AS SHOWN IN THE TOP TIME LINE. AN ANNUITY IS A SERIES OF EQUAL CASH 


FLOWS OCCURRING OVER EQUAL INTERVALS, AS ILLUSTRATED IN THE MIDDLE 


TIME LINE. AN UNEVEN CASH FLOW STREAM IS AN IRREGULAR SERIES OF CASH 


FLOWS WHICH DO NOT CONSTITUT! 


Gl 


AN ANNUITY, AS IN THE LOWER TIME LINE. 


-50 REPRE-SENTS A CASH OUTFLOW RATHER THAN A RECEIPT OR INFLOW. 
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B. 1. WHAT IS THE FUTURE VALUE OF AN INITIAL $100 AFTER 3 YEARS IF IT IS 
INVESTED IN AN ACCOUNT PAYING 10 PERCENT ANNUAL INTEREST? 


ANSWER: SHOW DOLLARS CORRESPONDING TO QUESTION MARK, CALCULATED AS FOLLOWS: 


; 10% : 4 ; 
I--___ f______+ft—______| 
100 FV = ? 
AFTER 1 YEAR: 
FVi PV + ii PV + PV(i) = PV(1 + i) = $100(1.10) = $110.00. 
SIMILARLY: 
FV2 FV; + ilo FVi + FVi(i) = FVi(1 + 1) 
= SiLo(1 10) = -$124-100 = SPVeCL ab aa) (ds ae SVL AES SS 
FV3 FV2 + i3 FV2 + FV2(i) = FVe2(1 + 1) 
= $121(1.10) = $133.10 = PV(1 + i)?#(1 + i) = PV(1 + i)?. 
IN GENERAL, WE SEE THAT: 


FVn = PV(1 + i)?, 
$100(1.10)2 = $100(1.3310) = $133.10. 


SO FV3 


NOT 


rs 


THAT THIS EQUATION HAS 4 VARIABLES: FVn, PV, i, AND n. HERE WE 


KNOW ALL EXCEPT FVn, SO WE SOLVE FOR FVn. WE WILL, HOWEVER, OFTEN 


SOLVE FOR ONE OF THE OTHER THREE VARIABLES. BY FAR, THE EASIEST WAY 


r. 


TO WORK ALL TIME VALUE PROBLEMS IS WITH A FINANCIAL CALCULATOR. 


eal 


JUST PLUG IN ANY 3 OF THE FOUR VALUES AND FIND THE 4TH. 


FINDING FUTURE VALUES (MOVING TO THE RIGHT ALONG THE TIME LINE) IS 


CALLED COMPOUNDING. NOTE THAT THERE ARE 3 WAYS OF FINDING FV3: USING 


A REGULAR CALCULATOR, FINANCIAL CALCULATOR, OR SPREADSHEETS. FOR 


SIMPLE PROBLEMS, WE SHOW ONLY TH 


T. 


r. 


REGULAR CALCULATOR AND FINANCIAL 


CALCULATOR METHODS. 


(1) REGULAR CALCULATOR: 


1. $100(1.10) (1.10) (1.10) = $133.10. 
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2. $100(1.10)% = $133.10. 


(2) FINANCIAL CALCULATOR: 


E 


THIS Is ESPECIALLY EFFICIENT FOR MORE COMPLEX PROBLEMS, 


Tr. 


INCLUDING EXAM PROBLEMS. INPUT THE FOLLOWING VALUES: N = 3, I 


= 10, PV = -100, PMT = 0, AND SOLVE FOR FV = $133.10. 


T. 


B. 2. WHAT IS THE PRESENT VALUE OF $100 TO BE RECEIVED IN 3 YEARS IF THE 
APPROPRIATE INTEREST RATE IS 10 PERCENT? 


r. 


LEFT ALONG TH 


Gl 


ANSWER: FINDING PRESENT VALUES, OR DISCOUNTING (MOVING TO TH 


7] 


TIME LINE), IS THE REVERSE OF COMPOUNDING, AND THE BASIC PRESENT 


VALUE EQUATION IS THE RECIPROCAL OF THE COMPOUNDING EQUATION: 


a rr 
PV =? 100 
FVn = PV(1 + i)® TRANSFORMS TO: 
FV ; 
PV = = = PV = FVza(1 + i) 

(1 + i) 1+i 
THUS: 

a 3 

PV = $100(-] = $100(PVIFi,n) = (0.7513) = $75.13. 


THE SAME METHODS USED FOR FINDING FUTURE VALUES ARE ALSO USED TO 


FIND PRESENT VALUES. 


USING A FINANCIAL CALCULATOR INPUT N = 3, I = 10, PMT = 0, FV = 
100, AND THEN SOLVE FOR PV = $75.13. 


T. 


Cc. WE SOMETIMES NEED TO FIND HOW LONG IT WILL TAKE A SUM OF MONEY (OR 
ANYTHING ELSE) TO GROW TO SOME SPECIFIED AMOUNT. FOR EXAMPLE, IF A 
COMPANY'S SALES ARE GROWING AT A RATE OF 20 PERCENT PER YEAR, HOW 
LONG WILL IT TAKE SALES TO DOUBLE? 


ANSWER: WE HAVE THIS SITUATION IN TIME LINE FORMAT: 
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Tr. 
r. 


SAY WE WANT TO FIND OUT HOW LONG IT WILL TAKE US TO DOUBLE OUR MONEY 


Tr. 


AT AN INTEREST RATE OF 20%. WE CAN USE ANY NUMBERS, SAY $1 AND $2, 


r. 


WITH THIS EQUATION: 


FV, = $2 = S$1(1 + i)® = $1(1.20)". 


(1.2)" = $2/$1 = 2 
n LN(1.2) = LN(2) 
n= LN(2)/LN(1.2) 
0.693/0.182 = 3.8. 


dD 
ll 


ALTERNATIVELY, WE COULD USE A FINANCIAL CALCULATOR. WE WOULD PLUG I 
= 20, PV = -1, PMT = 0, AND FV = 2 INTO OUR CALCULATOR, AND THEN 
PRESS THE N BUTTON TO FIND FV 

THE NUMBER OF YEARS IT 

WOULD TAKE 1 (OR ANY OTHER 

BEGINNING AMOUNT) TO 

DOUBLE WHEN GROWTH OCCURS 


AT A 20% RATE. THE ANSWER 


IS 3.8 YEARS, BUT SOME 


CALCULATORS WILL ROUND 


THIS VALUE UP TO THE NEXT 


HIGHEST WHOLE NUMBER. TH 


ira 


GRAPH ALSO SHOWS WHAT IS 3 Year 
HAPPENING. 
D. WHAT IS THE DIFFERENCE BETWEEN AN ORDINARY ANNUITY AND AN ANNUITY 


DUE? WHAT TYPE OF ANNUITY IS SHOWN BELOW? HOW WOULD YOU CHANGE IT 
TO THE OTHER TYPE OF ANNUITY? 
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ANSWER: THIS IS AN ORDINARY ANNUITY--IT HAS ITS PAYMENTS AT THE END OF EACH 


=i 


PERIOD; THAT IS, THE FIRST PAYMENT IS MADE 1 PERIOD FROM TODAY. 


CONVERSELY, AN ANNUITY DUE HAS ITS FIRST PAYMENT TODAY. IN OTHER 


WORDS, AN ORDINARY ANNUITY HAS END-OF-PERIOD PAYMENTS, WHILE AN 


ANNUITY DUE HAS BEGINNING-OF-PERIOD PAYMENTS. 


THE ANNUITY SHOWN ABOVE IS AN ORDINARY ANNUITY. TO CONVERT IT TO 


AN ANNUITY DUE, SHIFT EACH PAYMENT TO THE LEFT, SO YOU END UP WITH A 
PAYMENT UNDER THE 0 BUT NON 


Tr. 


UNDER THE 3. 


E. 1. WHAT IS THE FUTURE VALUE OF A 3-YEAR ORDINARY ANNUITY OF $100 IF THE 
APPROPRIATE INTEREST RATE IS 10 PERCENT? 


ANSWER: @) 1 2 3 
eS ! ! 

100 100 100 

[Ls 0 

_—aa 

$331 


GO THROUGH THE FOLLOWING DISCUSSION. ONE APPROACH WOULD BE TO TREAT 


T. 


EACH ANNUITY FLOW AS A LUMP SUM. HERE WE HAVE 


FVAn = $100(1) + $100(1.10) + $100(1.10)? 
= $100[1 + (1.10) + (1.10)2] = $100(3.3100) = $331.00. 


USING A FINANCIAL CALCULATOR, N = 3, I = 10, PV = 0, PMT = -100. 
THIS GIVES FV = $331.00. 


Tr. 


E. 2. WHAT IS THE PRESENT VALUE OF THE ANNUITY? 
ANSWER: @) al 2 3 
ps ie ! ! ! 
100 100 100 
i | 
82.64 
To ek3S 
$248.68 
THE PRESENT VALUE OF THE ANNUITY IS $248.68. USING A FINANCIAL 


CALCULATOR, INPUT N = 3, I = 10, PMT = 100, FV = 0, AND PRESS THE PV 
BUTTON. 
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SPREADSHEETS ARE USEFUL FOR TIME LINES WITH MULTIPLE CASH FLOWS. 


T. 


T. 


THE FOLLOWING SPREADSH 


ET SHOWS THIS PROBLEM: 


A B C D 
1 ) 1 2 3 
Z 100 100 100 
3 248.69 
THE EXCEL FORMULA IN CELL A3 IS = NPV(10%,B2:D2). THIS GIVES A 


RESULT OF 248.69. NOTE THAT THE INTEREST RATE CAN BE EITHER 10% OR 


r. 


0.10, NOT JUST 10. ALSO, NOTE THAT THE RANGE DOES NOT INCLUDE ANY 


CASH FLOW AT TIME ZERO. 

EXCEL ALSO HAS SPECIAL FUNCTIONS FOR ANNUITIES. FOR ORDINARY 
ANNUITIES, THE EXCEL FORMULA IS = PV(INTEREST RATE, NUMBER OF 
PERIODS, PAYMENT). IN THIS PROBLEM, = PV(10%,3,-100), GIVES A 
RESULT OF 248.96. FOR THE FUTURE VALUE, IT WOULD BE = FV(10%,3, 
100), WITH A RESULT OF 331. 


E. 3. WHAT WOULD THE FUTURE AND PRESENT VALUES BE IF THE ANNUITY WERE AN 
ANNUITY DUE? 


ANSWER: IF THE ANNUITY WERE AN ANNUITY DUE, EACH PAYMENT WOULD BE SHIFTED TO 


THE LEFT, SO EACH PAYMENT IS COMPOUNDED OVER AN ADDITIONAL PERIOD OR 


DISCOUNTED BACK OVER ONE LESS PERIOD. 


r. 


TO FIND THE FUTURE VALUE OF AN ANNUITY DU 


r. 


USE THE FOLLOWING 


FORMULA: 


FVA, (ANNUITY DUE) = FVA,(1 + i). 


Les 


r. 


IN OUR SITUATION, THE FUTURE VALUE OF THE ANNUITY DUE IS $364.10: 


FVA3 (ANNUITY DUE) = $331.00(1.10)1+ = $364.10. 


T. 


THIS SAME RESULT COULD BE OBTAINED BY USING THE TIME LINE: $133.00 
+ $121.00 + $110.00 = $364.10. 


THE BEST WAY TO WORK ANNUITY DU 


Gl 


PROBLEMS IS TO SWITCH YOUR 


CALCULATOR TO "BEG" OR BEGINNING OR "DUE" MODE, AND GO THROUGH TH 


Gl 


T. 


NORMAL PROCESS. NOTE THAT IT'S CRITICAL TO REMEMBER TO CHANGE BAC 


TO "END" MODE AFTER WORKING AN ANNUITY DUE PROBLEM WITH YOU 
CALCULATOR. 
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r. 


THIS FORMULA COULD BE USED TO FIND THE PRESENT VALUE OF AN 


ANNUITY DUE: 
PVA, (ANNUITY DUE) = PVA,(1 + i) = PMT(PVIFAi,n) (1 + i). 
IN OUR SITUATION, THE PRESENT VALUE OF THE ANNUITY DUE IS $273.56: 
PVA3(ANNUITY DUE) = $248.69(1.10)1 = $273.56. 

THE EXCEL FUNCTION IS = PV (10%,3,-100,0,1). THE FOURTH TERM, 0, 
TELLS EXCEL THERE ARE NO ADDITIONAL CASH FLOWS. THE FIFTH TERM, 1, 
TELLS EXCEL IT IS AN ANNUITY DUE. THE RESULT IS $273.56. 

A SIMILAR MODIFICATION GIVES THE FUTURE VALUE: = FV(10%,3,- 


100,0,1), WITH A RESULT OF 364.10. 


F. WHAT IS THE PRESENT VALUE OF THE FOLLOWING UNEVEN CASH FLOW STREAM? 
THE APPROPRIATE INTEREST RATE IS 10 PERCENT, COMPOUNDED ANNUALLY. 


0 1 2 3 4 YEARS 
- ——_ or 
0 100 300 300 -50 


MOST STRAIGHTFORWARD 


Gl 


ANSWER: HERE WE HAVE AN UNEVEN CASH FLOW STREAM. TH 


APPROACH IS TO FIND THE PVS OF EACH CASH FLOW AND THEN SUM THEM AS 


SHOWN BELOW: 
) 1 2 3 4 YEARS 
| 10% 
100 300 300 -50 

90.91 « 

247.93 

225.39 

(34.15) 

530.08 


r. 


NOTE (1) THAT THE $50 YEAR 4 OUTFLOW REMAINS AN OUTFLOW EVEN WHEN 


DISCOUNTED. THERE ARE NUMEROUS WAYS OF FINDING THE PRESENT VALUE OF 
AN UNEVEN CASH FLOW STREAM. BUT BY FAR THE EASIEST WAY TO DEAL WITH 
UNEVEN CASH FLOW STREAMS IS WITH A FINANCIAL CALCULATOR OR A 
SPREADSHEET. CALCULATORS HAVE A FUNCTION WHICH ON THE HP 17B IS 
CALLED "CFLO," FOR "CASH FLOW." OTHER CALCULATORS COULD USE OTHER 
DESIGNATIONS SUCH AS CFo AND CFi, BUT THEY EXPLAIN HOW TO USE THEM IN 
THE MANUAL. YOU WOULD INPUT THE CASH FLOWS, SO THEY ARE IN THE 
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CALCULATOR'S MEMORY, THEN INPUT THE INTEREST RATE, I, AND THEN PRESS 


Tr. 


THE NPV OR PV BUTTON TO FIND THE PRES 


INT VALUE. 


r. 


SPREADSHEETS ARE ESPECIALLY USEFUL FOR UNEVEN CASH FLOWS. THE 


FOLLOWING SPREADSH 


r. 


ET SHOWS THIS PROBLEM: 


A B C D E 
i 0 a 2 3 4 
2 100 300 300 -50 
3 | 530.09 
THE EXCEL FORMULA IN CELL A3 IS = NPV(10%,B2:E2), WITH A RESULT 
OF 530.09. 
G. WHAT ANNUAL INTEREST RATE WILL CAUSE $100 TO GROW TO $125.97 IN 3 
YEARS? 
ANSWER: 0 i 2 3 
| | 
-100 125 27 
100(1 + i) 100(1 + i)? 100(1 + i)? 
FV = $100(1 + i)3= $125.97. 
S100 (1 4+ SS $19 5'597 
(1 + i)? = $125.97/$100 = 1.2597 
1+ i = (1.2597)1/4 
1+ i = 1.08 
i = 8%. 
USE A FINANCIAL CALCULATOR TO SOLVE: ENTER N = 3, PV = -100, PMT = 
0, FV = 125.97, THEN PRESS THE I BUTTON TO FIND I = 88. 
CALCULATORS CAN FIND INTEREST RATES QUITE EASILY, EVEN WHEN 
PERIODS AND/OR INTEREST RATES ARE NOT EVEN NUMBERS, AND WHEN UNEVEN 
CASH FLOW STREAMS ARE INVOLVED. (WITH UNEVEN CASH FLOWS, WE MUST 
USE THE "CFLO" FUNCTION, AND THE INTEREST RATE IS CALLED THE IRR, OR 
"INTERNAL RATE OF RETURN;" WE WILL USE THIS FEATURE IN CAPITAL 
BUDGETING. ) 
H. 1. WILL THE FUTURE VALUE BE LARGER OR SMALLER IF WE COMPOUND AN INITIAL 


AMOUNT MORE OFTEN THAN ANNUALLY, FOR EXAMPLE, EVERY 6 MONTHS, OR 
SEMI-ANNUALLY, HOLDING THE STATED INTEREST RATE CONSTANT? WHY? 
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ANSWER: 


ACCOUNTS THAT PAY INTEREST MORE FREQUENTLY THAN ONCE A YEAR, FOR 


EXAMPLE, SEMIANNUALLY, QUARTERLY, OR DAILY, HAVE FUTURE VALUES THAT 


ARE HIGHER BECAUSE INTEREST IS EARNED ON INTEREST MORE OFTEN. 


VIRTUALLY ALL BANKS NOW PAY INTEREST DAILY ON PASSBOOK AND MONEY 


FUND ACCOUNTS, SO THEY USE DAILY COMPOUNDING. 


DEFINE (A) THE STATED, OR QUOTED, OR NOMINAL RATE, (inom), (B) THE 
PERIODIC RATE (iper), AND (C) THE EFFECTIVE ANNUAL RATE (EAR). 


ANSWER: 


HE QUOTED, OR NOMINAL, RATE IS MERELY THE QUOTED PERCENTAGE RATE OF 


ETURN, THE PERIODIC RATE IS THE RATE CHARGED BY A LENDER OR PAID BY 


NNUAL RATE (EAR) IS THAT RATE OF INTEREST WHICH WOULD PROVIDE AN 


Tr. 


T 
R 
A BORROWER EACH PERIOD (PERIODIC RATE = inon/m), AND THE EFFECTIVE 
A 
I 


DENTICAL FUTURE DOLLAR VALUE UNDER ANNUAL COMPOUNDING. 


WHAT IS THE EFFECTIVE ANNUAL RATE FOR A NOMINAL RATE OF 10 PERCENT, 
COMPOUNDED SEMIANNUALLY? COMPOUNDED QUARTERLY? COMPOUNDED DAILY? 


ANSWER: 


r. 


THE EFFECTIVE ANNUAL RATE FOR 10 PERCENT SEMIANNUAL COMPOUNDING, IS 
10.25 PERCENT: 


1+i,y 
EAR = EFFECTIVE ANNUAL RATE = on Tees 


IF inon = 10% AND INTEREST IS COMPOUNDED SEMIANNUALLY, THEN: 


0.10 
2 


2 
EAR = (2 + 1.0 = (1.05)? - 1.0 = 1.1025 - 1.0 = 0.1025 = 10.25%. 


FOR QUARTERLY COMPOUNDING, TH 


r. 


EFFECTIVE ANNUAL RAT! 


ea 
H 
wn 
a 
,os) 
A 

Ww 
co 


PERCENT: 


(1.025)*4 - 1.0 = 1.1038 - 1.0 = 0.1038 = 10.38%. 


DAILY COMPOUNDING WOULD PRODUCE AN EFFECTIVE ANNUAL RATE OF 10.52%. 
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H. 4. WHAT IS THE FUTURE VALUE OF $100 AFTER 3 YEARS UNDER 10 PERCENT 
SEMIANNUAL COMPOUNDING? QUARTERLY COMPOUNDING? 


7 


ANSWER: UNDER SEMIANNUAL COMPOUNDING, THE $100 IS COMPOUNDED OVER 6 


n 


EMIANNUAL PERIODS AT A 5.0 PERCENT PERIODIC RATE: 


Gl 


inom = 10%. 


mn 2*3 
FVn = Pv(1 + “= = $100(1 + 230) = $100(1.05)® = $134.01. 


QUARTERLY: FV, = $100(1.025)!* = $134.49. 


THE RETURN WHEN USING QUARTERLY COMPOUNDING IS CLEARLY HIGHER. 


ANOTHER APPROACH HERE WOULD BE TO USE THE EFFECTIVE ANNUAL RAT! 


Gl 


AND COMPOUND OVER ANNUAL PERIODS: 
SEMIANNUALLY: $100(1.1025)? = $134.01. 
QUARTERLY: $100(1.1038)? = $134.49. 
I. WILL THE EFFECTIVE ANNUAL RATE EVER BE EQUAL TO THE NOMINAL (QUOTED) 


RATE? 


ANSWER: IF ANNUAL COMPOUNDING IS USED, THEN THE NOMINAL RATE WILL BE EQUAL 


r. 


TO THE EFFECTIVE ANNUAL RATE. IF MORE FREQUENT COMPOUNDING IS USED, 


Tr. 


THE EFFECTIVE ANNUAL RATE WILL BE ABOVE THE NOMINAL RAT 


Gl 


J. 1. WHAT IS THE VALUE AT THE END OF YEAR 3 OF THE FOLLOWING CASH FLOW 
STREAM IF THE QUOTED INTEREST RATE IS 10 PERCENT, COMPOUNDED 
SEMIANNUALLY ? 

0 1 2 3 YEARS 
= ee <5 
100 100 100 
ANSWER: 0 a 1 2 3 
= SS eS 
100 100 100 
LH, 110.25 = 100(1.05)? 
n> §6 121.55 = 100(1.05)4 
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HERE WK HAVE A DIFFERENT SITUATION. THE PAYMENTS OCCUR ANNUALLY, 
BUT COMPOUNDING OCCURS EACH 6 MONTHS. THUS, WE CANNOT USE NORMAL 
ANNUITY VALUATION TECHNIQUES. THERE ARE TWO APPROACHES THAT CAN BE 
APPLIED: (1) TREAT THE CASH FLOWS AS LUMP SUMS, AS WAS DONE ABOVE, 
OR (2) TREAT THE CASH FLOWS AS AN ORDINARY ANNUITY, BUT USE THE 
BFFECTIVE ANNUAL RATE: 
‘ m Pit 2 
EAR (2 =a 1 (2 we >| 1 = 10.25%. 
m 2 
NOW WE HAVE THIS 3-PERIOD ANNUITY: 
FVA3 = $100(1.1025)2 + $100(1.1025)! + $100 = $331.80. 
YOU CAN PLUG IN N = 3, I = 10.25, PV = 0, AND PMT = -100, AND THEN 
PRESS THE FV BUTTON TO FIND FV = $331.80. 
J. 2. WHAT IS THE PV OF THE SAME STREAM? 
ANSWER: @) L 2 3 
es ! ! ! ! ! 
100 100 100 
90.70 «_“_“_ J 
82.27 «— PV = 100(1.05)~4 
74.62 
247.59 
PV = $100(2.4759) = $247.59 AT 10.25%. 
TO USE A FINANCIAL CALCULATOR, INPUT N = 3, I = 10.25, PMT = 100, FV 
= 0, AND THEN PRESS THE PV KEY TO FIND PV = $247.59. 
J. 3. IS THE STREAM AN ANNUITY? 
ANSWER: THE PAYMENT STREAM IS AN ANNUITY IN THE SENSE OF CONSTANT AMOUNTS AT 


REGULAR INTERVALS, BUT THE INTERVALS DO NOT CORRESPOND WITH THE 
COMPOUNDING PERIODS. THIS KIND OF SITUATION OCCURS OFTEN. IN THIS 
SITUATION THE INTEREST IS COMPOUNDED SEMIANNUALLY, SO WITH A QUOTED 
RATE OF 10%, THE EAR WILL BE 10.25%. HERE WE COULD FIND THE 
EFFECTIVE RATE AND THEN TREAT IT AS AN ANNUITY. ENTER N = 3, I = 
10.25, PMT = 100, AND FV = 0. NOW PRESS PV TO GET $247.59. 
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. AN IMPORTANT RULE IS THAT YOU SHOULD NEVER SHOW A NOMINAL RATE ON A 


TIME LINE OR USE IT IN CALCULATIONS UNLESS WHAT CONDITION HOLDS? 
(HINT: THINK OF ANNUAL COMPOUNDING, WHEN inom = EAR = iper.) WHAT 
WOULD BE WRONG WITH YOUR ANSWER TO QUESTIONS J(1) AND J(2) IF YOU 
USED THE NOMINAL RATE (10%) RATHER THAN THE PERIODIC RATE (inom /2 = 
10%/2 = 5%)? 


ANSWER: inon CAN ONLY BE USED IN THE CALCULATIONS WHEN ANNUAL COMPOUNDING 
OCCURS. IF THE NOMINAL RATE OF 10% WAS USED TO DISCOUNT THE PAYMENT 
STREAM THE PRESENT VALUE WOULD BE OVERSTATED BY $272.32 - $247.59 = 
$24.73. 

K. 1. CONSTRUCT AN AMORTIZATION SCHEDULE FOR A $1,000, 10 PERCENT ANNUAL 
RATE LOAN WITH 3 EQUAL INSTALLMENTS. 

2. WHAT IS THE ANNUAL INTEREST EXPENSE FOR THE BORROWER, AND THE ANNUAL 

INTEREST INCOME FOR THE LENDER, DURING YEAR 2? 

ANSWER: TO BEGIN, NOTE THAT THE FACE AMOUNT OF THE LOAN, $1,000, IS THE 


PRESENT VALUE OF A 3-YEAR ANNUITY AT A 10 PERCENT RATE: 


@) 1 2 3 
pe | | | 
-1,000 PMT PMT PMT 
1 /\ a i 
PVA3 = PMT + PMT + PMT 
1+ 1+i 1+i 


$1,000 


PMT (1 + i)7? + PMT(1 + i)7? + PMT(1 + 1i)73 


PMT (1.10)~! + PMT(1.10)~? + PMT(1.10)~°. 


r. 


WE HAVE AN EQUATION WITH ONLY ON! 


Gl 


UNKNOWN, SO WE CAN SOLVE IT TO 


FIND PMT. THE EASY WAY IS WITH A FINANCIAL CALCULATOR. INPUT N = 


3, I = 10, PV = -1,000, FV = 0, AND THEN PRESS THE PMT BUTTON TO GET 
PMT = 402.1148036, ROUNDED TO $402.11. 


r. 


NOW MAKE THE FOLLOWING POINTS REGARDING THE AMORTIZATION 


SCHEDULE: 


e 
=| 
tae 
GI 


$402.11 ANNUAL PAYMENT INCLUDES BOTH INTEREST AND PRINCIPAL. 


r. 


INTEREST IN THE FIRST YEAR IS CALCULATED AS FOLLOWS: 
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1ST YEAR INTEREST = i x BEGINNING BALANCE = 0.1 x $1,000 = $100. 


e THE REPAYMENT OF PRINCIPAL IS THE DIFFERENCE BETW 


Tr. 


EN THE $402.11 


ANNUAL PAYMENT AND THE INTEREST PAYMENT: 


1ST YEAR PRINCIPA 


7) 


‘PAYMENT = $402.11 - $100 = $302.11. 


r. 


e THE LOAN BALANCE AT THE END OF THE FIRST YEAR IS: 


1ST YEAR ENDING BALANCE = BEGINNING BALANCE — PRINCIPAL REPAYMENT 


= $1,000 - $302.11 = $697.89. 


e WE WOULD CONTINUE THESE STEPS IN THE FOLLOWING YEARS. 


e NOTICE THAT THE INTEREST EACH YEAR DECLINES BECAUSE THE BEGINNING 


LOAN BALANCE IS DECLINING. SINCE THE PAYMENT IS CONSTANT, BUT 


T. 


r. 


THE INTEREST COMPONENT IS DECLINING, THE PRINCIPAL REPAYMENT 


PORTION IS INCREASING EACH YEAR. 


e THE INTEREST COMPONENT IS AN EXPENSE WHICH IS DEDUCTIBLE TO A 


7] 


T. 


BUSINESS OR A HOMEOWNER, AND IT IS TAXABLE INCOME TO THE LENDER. 


IF YOU BUY A HOUSE, YOU WILL GET A SCHEDULE CONSTRUCTED LIKE 


OURS, BUT LONGER, WITH 30 x 12 = 360 MONTHLY PAYMENTS IF YOU GET A 


Gl 


30-YEAR, FIXED RATE MORTGAGE. 


e THE PAYMENT MAY HAVE TO BE INCREASED BY A FEW CENTS IN THE FINAL 


K 


EAR TO TAKE CARE OF ROUNDING ERRORS AND MAKE THE FINAL PAYMENT 


U 


RODUCE A ZERO ENDING BALANCE. 


e THE LENDER RECEIVED A 10% RATE OF INTEREST ON THE AVERAGE AMOUNT 


OF MONEY THAT WAS INVESTED EACH YEAR, AND THE $1,000 LOAN WAS 


PAID OFF. THIS IS WHAT AMORTIZATION SCHEDULES ARE DESIGNED TO DO. 


e MOST FINANCIAL CALCULATORS HAVE AMORTIZATION FUNCTIONS BUILT IN. 


r. 


FRACTIONAL TIME PERIODS 


HUS FAR ALL OF OUR EXAMPLES HAVE DEALT WITH FULL YEARS. NOW WE ARE 


EARS, SUCH AS 9 MONTHS, OR 0.75 YEARS. IN THESE SITUATIONS, 


T 
GOING TO LOOK AT THE SITUATION WHEN WE ARE DEALING WITH FRACTIONAL 
a 
P 


ROC 


r. 


‘2D AS FOLLOWS: 
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e AS ALWAYS, START BY DRAWING A TIME LINE SO YOU CAN VISUALIZE THE 


SITUATION. 


e THEN THINK ABOUT THE INTEREST RATE--THE NOMINAL RATE THE 


COMPOUNDING PERIODS PER YEAR, AND THE EFFECTIVE ANNUAL RATE. IF 


Tr. 


YOU HAVE BEEN GIVEN A NOMINAL RATE, YOU MAY HAVE TO CONVERT TO 


THE EAR, USING THIS FORMULA: 


e IF YOU HAVE T 


HE EFFECTIVE ANNUAL RATE--EITHER BECAUSE IT WAS 
GIVEN TO YOU OR AFT! 


ral 


R YOU CALCULATED IT WITH TH 


ira 


FORMULA--THEN 


YOU CAN FIND TH 


Gl 


PV OF A LUMP SUM BY APPLYING THIS EQUATION: 


1 £ 
PV = FV: . 
1 + EAR 


e HERE T CAN BE A FRACTION OF A YEAR, SUCH AS 0.75 IF YOU NEED TO 


T. 


FIND THE PV OF $1,000 DUE IN 9 MONTHS, OR 450/365 = 1.2328767 IF 
THE PAYMENT IS DUE IN 450 DAYS. 


e IF YOU HAV 


ira 


AN ANNUITY WITH PAYMENTS DIFFERENT FROM ONCE A YEAR, 


SAY EVERY MONTH, YOU CAN ALWAYS WORK IT OUT AS A SERIES OF LUMP 


SUMS. THAT PROCEDURE ALWAYS WORKS. WE CAN ALSO US 


Gl 


ANNUITY 
FORMULAS AND CALCULATOR FUNCTIONS, BUT YOU HAVE TO BE CAREFUL. 


L. SUPPOSE ON JANUARY 1, 2002, YOU DEPOSIT $100 IN AN ACCOUNT THAT PAYS 
A NOMINAL, OR QUOTED, INTEREST RATE OF 11.33463 PERCENT, WITH 
INTEREST ADDED (COMPOUNDED) DAILY. HOW MUCH WILL YOU HAVE IN YOUR 
ACCOUNT ON OCTOBER 1, OR AFTER 9 MONTHS? 

ANSWER: THE DAILY PERIODIC INTEREST RATE IS kprer = 11.3346%/365 = 0.031054%. 


THERE ARE 273 DAYS BETW 


r. 


‘EN JANUARY 1 AND OCTOBER 1. CALCULATE FV AS 


r 


FOLLOWS: 


FV273. = $100(1.00031054) 273 
$108.85. 
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USING A FINANCIAL CALCULATOR, INPUT N = 273, I = 0.031054, PV = - 


100, AND PMT = 0. PRESSING FV GIVES $108.85. 


r 


AN ALTERNATIV. 


ira 


APPROACH WOULD BE TO FIRST DETERMINE THE EFFECTIVE 


r 


ANNUAL RATE OF INTEREST, WITH DAILY COMPOUNDING, USING THE FORMULA: 


.1133463)" 
EAR = (2 ep eek =?) 1 = 0.12 = 12.0%. 
365 


E 


QD 
oO 
< 
ea 


CALCULATORS, E.G., TH 


Gl 


HP 10B AND 17B, HAVE THIS EQUATION 


T. 


BUILT IN UNDER THE ICNV [INTEREST CONVERSION] FUNCTION. ) 


THUS, IF YOU LEFT YOUR MONEY ON DEPOSIT FOR AN ENTIRE YEAR, YOU 


WOULD EARN $12 OF INTEREST, AND YOU WOULD END UP WITH $112. THE 
QUESTION, THOUGH, IS THIS: HOW MUCH WILL BE IN YOUR ACCOUNT ON 
OCTOBER 1, 2002? 


HERE YOU WILL BE LEAVING THE MONEY ON DEPOSIT FOR 9/12 = 3/4 = 


0.75 OF A YEAR. 


YOU WOULD USE THE REGULAR SET-UP, BUT WITH A FRACTIONAL EXPONENT: 


FVo.75 = $100(1.12)°-75 = $100(1.088713) = $108.87. 


THIS IS SLIGHTLY DIFFERENT FROM OUR EARLIER ANSWER, BECAUSE N IS 
ACTUALLY 273/365 = 0.7479 RATHER THAN 0.75. 


M. NOW SUPPOSE YOU LEAVE YOUR MONEY IN THE BANK FOR 21 MONTHS. THUS, 
ON JANUARY 1, 2002, YOU DEPOSIT $100 IN AN ACCOUNT THAT PAYS A 12 
PERCENT EFFECTIVE ANNUAL INTEREST RATE. HOW MUCH WILL BE IN YOUR 
ACCOUNT ON OCTOBER 1, 2003? 

ANSWER: USING A FINANCIAL CALCULATOR INPUT THE FOLLOWING: 


N S654 273 638, I = 11.3346/365 = 0.031054, PV = -100, PMT = 0. 
PRESSING FV GIVES A RESULT OF FV = $121.91. 


ALTERNATIVELY, HERE YOU WILL BE LEAVING THE MONEY ON DEPOSIT FOR 
1 + 9/12 = 1 + 3/4 = 1.75 OF A YEAR. 
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YOU WOULD USE THE REGULAR SET-UP, BUT WITH A FRACTIONAL EXPONENT: 


FV = $100(1.12)1-75 = $100(1.219359) = $121.94. 
N IS ACTUALLY 638/365 = 1.7479, WHICH ACCOUNTS FOR THE SLIGHT 


DIFFERENCE IN THE ANSWERS. 


SUPPOSE SOMEONE OFFERED TO SELL YOU A NOTE CALLING FOR THE PAYMENT 
OF $1,000 15 MONTHS FROM TODAY. THEY OFFER TO SELL IT TO YOU FOR 
$850. YOU HAVE $850 IN A BANK TIME DEPOSIT WHICH PAYS A 6.76649 
PERCENT NOMINAL RATE WITH DAILY COMPOUNDING, WHICH IS A 7 PERCENT 
EFFECTIVE ANNUAL INTEREST RATE, AND YOU PLAN TO LEAVE THE MONEY IN 
THE BANK UNLESS YOU BUY THE NOTE. THE NOTE IS NOT RISKY--YOU ARE 
SURE IT WILL BE PAID ON SCHEDULE. SHOULD YOU BUY THE NOTE? CHECK 
THE DECISION IN THREE WAYS: (1) BY COMPARING YOUR FUTURE VALUE IF 
YOU BUY THE NOTE VERSUS LEAVING YOUR MONEY IN THE BANK, (2) BY 
COMPARING THE PV OF THE NOTE WITH YOUR CURRENT BANK ACCOUNT, AND (3) 
BY COMPARING THE EAR ON THE NOTE VERSUS THAT OF THE BANK ACCOUNT. 


ANSWER: 


YOU CAN SOLVE THIS PROBLEM IN THR 


r. 


(FE WAYS--(1) BY COMPOUNDING T 
$850 NOW IN THE BANK FOR 15 MONTHS AND COMPARING THAT FV WITH T 


$1,000 THE NOTE WILL PAY, (2) BY FINDING THE PV OF THE NOTE AND THEN 


Tr. 


COMPARING IT WITH THE $850 COST, AND (3) FINDING THE EFFECTIVE 


ANNUAL RATE OF RETURN ON THE NOTE AND COMPARING THAT RAT! 


ea) 
= 
H 
KH 
a 
HW 
m 
ea) 


7% YOU ARE NOW EARNING, WHICH IS YOUR OPPORTUNITY COST OF CAPITAL. 


ALL THREE PROCEDURES LEAD TO THE SAME CONCLUSION. HERE IS THE TIME 
LINE: 


Gl 


0 1 1.25 
Es ! | 

-850 1,000 
(1) FV = $850(1.07)7-7° = $925.01 = AMOUNT IN BANK AFTER 15 MONTHS 
VERSUS $1,000 IF YOU BUY THE NOTE. (AGAIN, YOU CAN FIND THIS 
VALUE WITH A FINANCIAL CALCULATOR. NOTE THAT CERTAIN 
CALCULATORS LIKE THE HP 126 PERFORM A  STRAIGHT-LINE 
INTERPOLATION FOR VALUES IN A FRACTIONAL TIME PERIOD ANALYSIS 
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RATHI 


ER 
F 
Ei 


KEE 


12C 


ECTIVE INTER 


G 


EST RATE 
$925.42.) 

NOTE. 

(1.25 YI 


INT 


ERPOLATION. 


G 


THE 


VALU 


ay 
H 


THAT T CALCULAT!I 


ES IS THIS PROC 


E;DUR 


= 
py 


r 


G 


LD BUY THE 


INDICATES THAT YOU SHOU! 


ALT! 
456 325 


= 
G 
py 


RNATIV. 
456 


ELY, 15 MONTHS 


EARS) (365 DAYS P 


ER Y 


EAR) 


DAYS. 


FVas6 = $850(1.00018538) 49° 


$924.97. 


= 
G 
py 


7] 


THI 
456.25. 


SLIGHT DIFE 


ER 


Tr. 


ENC 


IS DUvUI 


TO USING N 456 RATHI 


ER THAN N 


aa 


G 


SINCE 


G 


THE 


T. 


PV = $1,000/ (1.07) 71-25 
NOT 


$918.90. 
THE $850 COST, 


PR 


ES 


ENT VALU 


OF THI 


E 


= 
py 


= 


Tr. 
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FOR 5 QUARTERLY PAYMENTS OF $190 EACH, WITH THE FIRST PAYMENT DUE IN 


3 MONTHS RATHER THAN $1,000 AT THE END OF 15 MONTHS. WOULD IT BE A 
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Mini Case: 8 - 39 
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Mini Case: 8 -4 


1 


SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


9-1 With your financial calculator, enter the following: 


N = 10; I = YTM = 9%; PMT = 0.08 x 1,000 = 80; FV = 1000; PV = Vp = ? 
PV = $935.82. 


Alternatively, 


Va = $80 (PVIFAoz, 10) + $1,000 (PVIFoz,10) 

$80((1- 1/1.091°)/0.09) + $1,000(1/1.091°) 
$80(6.4177) + $1,000(0.4224) 

= $513.42 + $422.40 = $935.82. 


9-2 With your financial calculator, enter the following: 


N = 12; PV 


= -850; PMT = 0.10 x 1,000 = 100; FV = 1000; I = YTM = ? 
YTM = 12.48%. 


9-3 With your financial calculator, enter the following to find YTM: 


N=10x2= 
YTM = 3.31% 


20; PV=-1100; PMT =0.08/2 x 1,000 = 40; FV=1000; I=YTM=? 
x 


2 = 6.62%. 


With your financial calculator, enter the following to find YTC: 


N=5x2=10; PV=-1100; PMT =0.08/2 x 1,000 = 40; FV=1050; I=YTC=? 
YTC = 3.243 x 2 = 6.49%. 


9-4 With your financial calculator, enter the following to find the current 
value of the bonds, so you can then calculate their current yield: 


N= 7; I = YTM = 8; PMT = 0.09 x 1,000 = 90; FV = 1000; PV = Vg = ? 
PV = $1,052.06. Current yield = $90/51,052.06 = 8.55%. 


Alternatively, 


Va = $90 (PVIFAs:,7) +t $1,000 (PVIF¢s,7) 

$90((1- 1/1.087)/0.08) + $1,000(1/1.087) 
= $90(5.2064) + $1,000(0.5835) 

$468.58 + $583.50 = $1,052.08. 


Current yield = $90/51,052.08 = 8.55%. 
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9=5 The problem asks you to find the price of a bond, given the following 
facts: 


N = 16; I = 8.5/2 = 4.25; PMT = 45; FV = 1000. 


With a financial calculator, solve for PV = $1,028.60 


9-6 a. Vp = PMT(PVIFAi,n) + FV(PVIFi,n) 
= PMT((1- 1/(1+i"))/i) + FV(1/(1+i)") 


diss, 2532 Bond L: Vg = $100(10.3797) + $1,000(0.4810) = $1,518.97. 
Bond S: Vg = ($100 + $1,000) (0.9524) = $1,047.64. 

2. 8%: Bond L: Vg = $100(8.5595) + $1,000(0.3152) = $1,171.15. 
Bond S: Vg = ($100 + $1,000) (0.9259) = $1,018.49. 

3. 12%: Bond L: Vg = $100(6.8109) + $1,000(0.1827) = $863.79. 
Bond S: Vg = ($100 + $1,000) (0.8929) = $982.19. 

Calculator solutions: 

dy DBs Bond L: Input N = 15, I = 5, PMT = 100, FV = 1000, PV = ?, 


PV = $1,518.98. 
Bond S: Change N= 1, PV = ? PV = $1,047.62. 


2. 8%: Bond L: From Bond S inputs, change N = 15 and I = 8, PV = 
?, PV = $1,171.19. 
Bond S: Change N= 1, PV =? PV = $1,018.52. 


3. 12%: Bond L: From Bond S inputs, change N = 15 and I = 12, 
PV = ? PV = $863.78. 
Bond S: Change N= 1, PV =? PV = $982.14. 


b. Think about a bond that matures in one month. Its present value is 
influenced primarily by the maturity value, which will be received 
in only one month. Even if interest rates double, the price of the 


bond will still be close to $1,000. A one-year bond's value would 
fluctuate more than the one-month bond's value because of the 
difference in the timing of receipts. However, its value would 
still be fairly close to $1,000 even if interest rates doubled. A 
long-term bond paying semiannual coupons, on the other hand, will be 
dominated by distant receipts, receipts which are multiplied by 1/(1 
+ kg/2)t, and if ka %increases, these multipliers will decrease 
Significantly. Another way to view this problem is from an 
opportunity point of view. A one-month bond can be reinvested at 
the new rate very quickly, and hence the opportunity to invest at 
this new rate is not lost; however, the long-term bond locks in 
subnormal returns for a long period of time. 
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9-8 


Yes. 


gre 


i INT M 
= > a4 ~ = INT PVIFA,.») + M(PVIF%..») 
t-1 (1 + ka) (1 + ka) 


= PMT((1- 1/(1+ka"))/ka) + FV(1/(1+ka)*). 
= $1,000. INT = 0.09($1,000) = $90. 


$829 =$90 (PVIFA,,,.) + $1,000 (PVIF,.,,.) 
$829= $90((1- 1/(1+ka*))/kd) + $1,000(1/ (1+ka)*). 


The YTM can be found by trial-and-error. If the YTM was 9 
percent, the bond value would be its maturity value. Since the 
bond sells at a discount, the YTM must be greater than 9 percent. 
Let's try 10 percent. 


At 10%, Vp = $90(3.1699) + $1,000(0.6830) = $285.29 + $683.00 
= $968.29. 


$968.29 > $829.00; therefore, the bond's YTM is greater than 10 
percent. 


Try 15 percent. 


At 15%, Vp = $90(2.8550) + $1,000(0.5718) = $256.95 + $571.80 
= $828.75. 


Therefore, the bond's YTM is approximately 15 percent. 


$1,104 = $90 (PVIFA,,,.) + $1,000 (PVIF,,,.) - 


The bond is selling at a premium; therefore, the YTM must be 
below 9 percent. Try 6 percent. 

At 6%, Vp $90(3.4651) + $1,000(0.7921) = $311.86 + $792.10 
= $1,103.96. 


Therefore, when th bond is selling for $1,104, its YT is 
approximately 6 percent. 


Calculator solution: 
1. Input N = 4, PV = -829, PMT = 90, FV = 1000, I =? IT = 14.998. 
2. Change PV = -1104, I =? I= 6.00%. 


At a price of $829, the yield to maturity, 15 percent, is 
ater than your required rate of return of 12 percent. If your 


required rate of return were 12 percent, you should be willing to 
buy the bond at any price below $908.86 (using the tables) and 


$90 


$1,000 


8.88 (using a calculator). 


= $140 (PVIFA,,,. + $1,090 (PVIF,,,0) 
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$1,000 = $140((1- 1/(1+ka®)) /kd) + $1,090 (1/ (1+ka)°®). 


Try 18 percent: 


PViss = $140(3.4976) + $1,090(0.3704) $489.66 + $403.74 $893.40. 


18 percent is too high. 
Try 15 percent: 


PViss = $140(3.7845) + $1,090(0.4323) = $529.83 + $471.21 = $1,001.04. 


15 percent is slightly low. 


The rate of return is approximately 15.03 percent, found with 
calculator using the following inputs. 


N = 6; PV = -1000; PMT = 140; FV = 1090; I = ? Solve for I = 15.03%. 
a. $1,100 = $60 (PVIFA,,/2,20) + $1,000 (PVIF,,/ 2,20) - 
Using a financial calculator, input the following: 
N = 20, PV = -1100, PMT = 60, FV = 1000, and solve for I = 5.1849%. 
However, this is a periodic rate. The nominal annual rate 
5.1849%3(2) = 10.3699% » 10.37%. 


b. The current yield = $120/$1,100 = 10.91%. 


Ge YTM = Current Yield + Capital Gains (Loss) Yield 
10.37% = 10.91% + Capital Loss Yield 
-0.54% = Capital Loss Yield. 


d. $1,100 = $60 (PVIFA,,/2,2) + $1,060 (PVIF,,/2,2) - 


Using a financial calculator, input the following: 


N = 8, PV = -1100, PMT = 60, FV = 1060, and solve for I = 5.0748%. 
However, this is a periodic rate. The nominal annual rate 
5.0748%(2) = 10.1495%3 ~ 10.15%. 

The problem asks you to solve for the YTM, given the following facts: 


N = 5, PMT = 80, and FV = 1000. In order to solve for I we need PV. 


However, you are also given that the current yield is equal to 8.21%. 


Given this information, we can find PV. 


Current yield = Annual interest/Current price 
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0.0821 = $80/PV 
PV = $80/0.0821 = $974.42. 


Now, solve for the YTM with a financial calculator: 


N = 5, PV = -974.42, PMT = 80, and FV = 1000. Solve for I = YTM 
8. 


[o> 
ol 
oe 


9-11 The problem asks you to solve for the current yield, given 


following facts: N = 14, I = 10.5883/2 = 5.2942, PV = -1020, and FV 
1000. In order to solve for the current yield we need to find PMT. 
With a financial calculator, we find PMT = $55.00. However, becaus 


the bond is a semiannual coupon bond this amount needs to be multiplied 
by 2 to obtain the annual interest payment: $55.00(2) = $110.00. 


Finally, find the current yield as follows: 


Current yield = Annual interest/Current Price = $110/$1,020 = 10.78 


9-12 The bond is selling at a large premium, which means that its coupon 


rate is much higher than the going rate of interest. Therefore, 


bond is likely to be called--it is more likely to be called than to 
remain outstanding until it matures. Thus, it will probably provide a 
return equal to the YTC rather than the YTM. So, there is no point in 


calculating the YTM--just calculate the YTC. Enter these values: 


N = 10, PV = -1353.54, PMT = 70, FV = 1050, and then solve for I. 


The periodic rate is 3.24 percent, so the nominal YTC is 2 x 3.24% 
6.47%. This would be close to the going rate, and it is about what the 


firm would have to pay on new bonds. 


9-13 a. The bonds now have an 8-year, or a 16-semiannual period, maturity, 


and their value is calculated as follows: 


16 dl. 3, 
a ed 4 EU, ae Sued enya si 0000 162380) 
err (i. 03) (039 


= $628.06 + $623.20 = $1,251.26. 


VB 


Calculator solution: Input N = 16, I = 3, PMT = 50, FV = 1000, 
PV. S72 “PMS 481 251.22. 


b. Va = $50(10.1059) + $1,000(0.3936) = $505.30 + $393.60 = $898.90. 


Calculator solution: Change inputs from Part a to I = 6, PV =? 
PV = $898.94. 
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Cc. 


Th 


The price of the bond will decline toward $1,000, hitting $1,000 
(plus accrued interest) at the maturity date 8 years (16 six-month 
periods) hence. 


answer depends on when one works the problem. We used the June 2, 


1998, Wall Street Journal: 


a. 


AT&T's 8.625%, 2031 bonds had a 7.9 percent current yield. The 
bonds sold at a premium, 109.875% of par, so the coupon interest 
rate would have to be set lower than 8.625% for the bonds to sell at 
par. If we assume the bonds aren’t callable, we can do a rough 
calculation of their YTM. Using a financial calculator, we input 
the following values: N = 34 x 2 = 68, PV = 1.09875 x -1,000 = - 
1098.75, PMT = 0.8625/2 x 1,000 = 86.25/2 = 43.125, FV = 1000, and 
then solve for YTM = ka = 3.89683 x 2 = 7.793 = 7.8%. 

Thus, AT&T would have to set a rate of 7.8 percent on new long- 
term bonds. 


The return on AT&T's bonds is the current yield of 7.9 percent, less 


a small capital loss in 2031. The total return is about 7.8 
percent. 
The original yield to maturity was 3.4 percent. This can be demon- 


strated by showing that a value of 3.4 percent for kg solves this 
equation: 


20 34 1,000 
$1,000 = : - 4 : mae 
¢-1 (1 + ka) (1 + ka) 
Calculator solution: Input N = 30, PV = -1000, PMT = 34, FV = 1000, 


f=? Do] 3.40%: 


In February 1985, the bond had a remaining life of 17 years. Thus, 
its value is calculated as follows: 


— $34 $1,000 
>» 


code Ske 
= $34 (PVIFA,,,1) + $1,000 VIF,,,17) - 


Vp $650 = 
Trying PVIFA and PVIF for 7 percent, we obtain the following: 

Vp = $34(9.7632) + $1,000(0.3166) = $648.55 ~ $650. 
Therefore, kg = 7%. 


Solving for kg using a financial calculator gives 6.98 percent. 
Input N = 17, PV = -650, PMT = 34, FV = 1000, I=? I= 6.98%. 


In February 2000, the bonds have a remaining life of 2 years. Thus, 
their value is calculated as follows: 
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fs 


2 4 iy 
Ve= >) = pe a = $934.91. 
gon (Le OT i  AbZOT) 


Calculator solution: Input N = 2, I = 7, PMT = 34, FV = 1000, PV = 
2? PV = $934.91. 


Just before maturity, the bond has a value of $1,000 (plus accrued 
interest, which should not concern students at this point). 


The price of the bonds will rise. There is a built-in capital gain; 
thus, for discount bonds kg = Interest yield + Capital gains yield. 
Of course, if interest rates rise, part of this built-in gain can be 
offset for holding periods less than the years to maturity. 


1. In February 1985 the current yield = $34/S$650 = 5.23%. 


2. In February 2000 the current yield = $34/$934.91 = 3.64%. 
kg = Total yield = Capital gains yield + Current yield. 


Here kg = 7% as solved in Part b of the problem, so the capital 
gains yield in February 1982 was 7.0% - 5.23% = 1.77%, and the 
capital gains yield in February 1997 was 7.0% - 3.64% = 3.36%. 
Alternatively, the capital gains yield could have been calculated 
by finding the price with 16 years and 1 year remaining and using 
the formula: 


Wes — Vo 
va 
In February 1985 the capital gains yield = ($661.51 - $650)/S650 
= 1.77%. 
In February 2000 the capital gains yield = ($966.36 - $934.91)/ 


$934.91 = 3.36%. 


The total yield at both dates was 7 percent. 


Yield to maturity (YTM): 


With a financial calculator, input N = 28, PV = -1165.75, PMT = 95, 
FV = 1000, I = ? 1 ka YTM 8.00%. With the formulas, proceed 
as follows: 


$1,165.75 = $95 (PVIFAx,,28) + $1,000 (PVIFy,,26) 
= $95((1- 1/ (1+ke?8)) /ka) + $1,000 (1/ (1+ka) 28) . 


Try 10 percent: 


Is $1,165.75 = $95 (PVIFAio3,28) + $1,000 (PVIFios,28) ? 
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= $95(9.3066) + $1,000(0.0693) = $953.43 < $1,165.75. 
Try 9 percent: 


Is $1,165.75 


$95 (PVIFAoz,28) + $1,000 (PVIFos,28) ? 
$95(10.1161) + $1,000(0.0895) 


$1,050.53 < 
$1,165.75. 


Try 8 percent: 


Is $1,165.75 


$95 (PVIFAgz,28) + $1,000 (PVIF¢s,28) ? 


= $95 (11.0511) + $1,000(0.1159) = $1,165.75 = 
$1,165.75). 
Therefore, YTM = 8%. 
Yield to call (YTC): 
With a calculator, input N = 3, PV = -1165.75, PMT = 95, FV = 1090, 


T=? I= kag = YTC = 6.11%. With the formulas, proceed as follows: 
$1,165.75 =$95 (PVIFA,,,;) + $1,090 ®VIF,,,3) 
= $95 ((1- 1/ (1+ka?®) ) /ka) + 
$1,090 (1/ (1+ka) 78). 


Try 7 percent: 


Is $1,165.75 = $95 (PVIFA7:,3) + $1,090 (PVIF13,3) ? 
= $95(2.6243) + $1,090(0.8163) = $1,139.08 < $1,165.75. 


Try 6 percent: 


Is $1,165.75 


$95 (PVIFAss,3) + $1,090 (PVIFe:,3) ? 
= $95(2.6730) + $1,090(0.8396) = $1,169.10 > $1,165.75. 


Try 6.1 percent: 


Is $1,165.75 


$95 (PVIFA6.12,3) + $1,090 (PVIF6.13,3) ? 
$95(2.6681) + $1,090(0.8372) = $1,166.02 ~ $1,165.75. 


Therefore, YTC ~ 6.1%. 


b. Knowledgeable investors would expect the return to be closer to 6.1 
percent than to 8 percent. If interest rates remain substantially 
lower than 9.5 percent, the company can be expected to call the 
issue at the call date and to refund it with an issue having a 
coupon rate lower than 9.5 percent. 


c. If the bond had sold at a discount, this would imply that current 


interest rates are above the coupon rate. Therefore, the company 
would not call the bonds, so the YTM would be more relevant than the 
VEC. 
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change 
10-year, 10% annual coupon 6.75% 
10-year zero 9 ES 
5-year zero 4.76 
9-18 = 30-year zero ‘ 32.19 
Le) £ Price of Bond C Price of Bond Z eos Seer 
0) $1,012.79 S 693.04 
1 1,010.02 759.57 
2 1,006.98 832.49 
3 1,003.65 912.41 
4 1,000.00 1,000.00 
b. 
Bond Value Time Path 


($) 
1,100 = 


1,000 


900 
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SOLUTION TO SPREADSHEET PROBLEMS 


9-19 ‘Th detailed solution for the problem is available both on the 
instructor’s resource CD-ROM (in the file Solution for Ch 09-19 Build a 
Model.xls) and on the instructor’s side of the Harcourt College 
Publishers’ web site, http://www.harcourtcollege.com/finance/theoryl0e. 


9-20 a. The price of the bond has risen to $1,200 which is higher than the 

2002 price, so interest rates must have fallen below their 2002 
level. 
Since interest rates have fallen, an investor should expect to 
receive the yield to call and would price the bond so that the YTC 
provided him or her with the current market required return. In 
this case, the YTC is approximately 3.41 percent, so the YTC has 
fallen from 6.1 percent in 2002 to 3.41 percent in 2003. 


INPUT DATA: 

Bond's par value $1,000.00 Original Maturity 30 
Coupon rate 9.50% Years remaining 27 
Call price 109% Years until callable 2 


Current bond price $1,200.00 


KEY OUTPUT: 
Yield to maturity: 7.72% 
Yield to call: 3.41% 


b. Since the price of the bond has fallen to $800, interest rates must 
have risen sharply. In this case, the bond will not be called, so 
investors should expect to receive the 12.02 percent yield to 


maturity. 

INPUT DATA: 

Bond's par value $1,000.00 Original Maturity 30 
Coupon rate 9.50% Years remaining 27 
Call price 109% Years until callable 2 
Current bond price $800.00 


KEY OUTPUT: 
Yield to maturity: 12.02% 
Yield to call: 27.79% 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


10-1 Do = $1.50; gi-3 = 537 gnh = 10%; Dy through Ds = ? 


Di = Do(1 + gi) = $1.50(1.05) = $1.5750. 

D2 = Do(1 + gi) (1 + go) = $1.50(1.05)% = $1.6538. 

D3 = Do(1 + gi) (1 + gz) (1 + g3) = $1.50(1.05)3 = $1.7364. 

Da = Do(1 + gi) (1 + go) (1 + gs) (1 + gn) = $1.50(1.05)7(1.10) = $1.9101. 
Ds = Do(1 + gi) (1 + go) (1 + gs) (1 + gn)? = $1.50(1.05)7(1.10)% = $2.1011. 


10-2 Di = $0.50; g = 7%; ks = 15%; P = ? 


10-3 Po = $20; Do = $1.00; g = 103; P, = ?; k, = ? 


P, = Po(l + g) = $20(1.10) = $22. 


~ Dz 1.00(1.10 

k, -~ +95 : + 0.10 
P $20 
$1.10 ‘ 


= + 0:10 = 15-503, ko = 155.50 
$20 


10-4 Dps = $5.00; Vos = $60; kps = ? 


D 5.00 
kps = 2 = : = 8.33%. 
Veg $60.00 
10-5 0 i 2 3 
I | | | 
I T T 1 
Do = 2.00 Di D2 D3 
Pp 
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Step 1: Calculate the required rate of return on the stock: 


ks = ker + (ky = kper) b = 7.5% + (43)1.2 = APs BS 


Step 2: Calculate th xpected dividends: 


Do = $2.00 

Di = $2.00(1.20) = $2.40 
Do = $2.00(1.20)% = $2.88 
D3 = $2.88(1.07) = $3.08 


Step 3: Calculate the PV of the expected dividends: 

PVpiv = $2.40/(1.123) + $2.88/(1.123)% = $2.14 + $2.28 = $4.42. 
Step 4: Calculate B.: 

By =< Da/ (kg-o gh = 832087 (012340207). S5841, 
Step 5: Calculate the PV of B: 


PV = $58.11/(1.123)% = $46.08. 
Step 6: Sum the PVs to obtain the stock’s price: 


P, = $4.42 + $46.08 = $50.50. 


Alternatively, using a financial calculator, input the following: 


CFo = 0, CF, = 2.40, and CFy = 60.99 (2.88 + 58.11) and then enter I = 
12.3 to solve for NPV = $50.50. 


10-6 The problem asks you to determine the constant growth rate, given th 
following facts: Po = $80, D; = $4, and ks = 14%. Use the constant 
growth rate formula to calculate g: 


D 
—- tg 
P, 
$4 


$80 
g = 0.09 = 9%. 


10-7 The problem asks you to determine the value of B, given the following 


facts: Di = $2, b = 0.9, kpr = 5.6%, RPyw = 6%, and Po = $25. Proceed as 
follows: 
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Step 1: Calculate the required rate of return: 


ks = ker + (ku - ker) b = 5.63 + (69)0.9 = 11%. 


Step 2: Use the constant growth rate formula to calculate g: 
x D, 
kK, =o +g 
P, 
2 
0.11 = anes 
$25 
g = 0.03 = 3% 


Step 3: Calculate B,: 


P, = Po(l + g)? = $25(1.03)? = $27.3182 =~ $27.32. 


Alternatively, you could calculate Ds and then use the constant growth 
rate formula to solve for P,: 


De = Di(l + g)? = $2.00(1.03)% = $2.1855. 
P, = $2.1855/(0.11 - 0.03) = $27.3188 » $27.32. 


10-8 Vps = Dps/kps; therefore, kps = Dps/Vps. 


a. kps = $8/560 


13.39 


b. kps = $8/$80 


ll 
hb 
oO 
oe 


c. kps = $8/$100 = 8%. 


ds ke = S875140.= 5595. 


nae: A D, _ D,l+g) — $51 +(-0.05)] _ $500.95) $4.75 
C=s k,-g 0.15-(-0.05)] 0.15+0.05 0.20 


10-10 a. ki = Ker + (km —- kerr) bi. 


Note that kp is below the risk-fr rate. But since this stock is 
like an insurance policy because it “pays off” when something bad 
happens (the market falls), the low return is not unreasonable. 


b. In this situation, th xpected rate of return is as follows: 


k= Di/Po + g = $1.50/$25 + 4% = 10%. 
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LOL 1 


10-12 


$2.43. 


However, the required rate of return is 10.6 percent. Investors 
will seek to sell the stock, dropping its price to the following: 


Pe = uae SS AOE 
0.106 -0.04 
: : ~ S550 ‘ ; 
At this point, k, = 322.73 + 4% 10.6%, and the stock will be in 


equilibrium. 


Do = $1, ks = 7% + 6% = 13%, gi = 50%, gz = 25%, Gn = 6%. 


pwesise = ; 
oP sc aS sas 1.9875 
1.327 <———— + 28.393 = 1.9875/(0.13 - 0.06) 
= 30.268 
23.704. <. 
$25.03 
Calculate the dividend stream and place them on a time line. Also, 


calculate the price of the stock at the end of the supernormal growth 
period, and include it, along with the dividend to be paid at t = 5, as 


CFs. Then, enter the cash flows as shown on the time line into the cash 
flow register, nter the required rate of return as I = 15, and then 
find the value of the stock using the NPV calculation. Be sure to 
enter CFo = 0, or else your answer will be incorrect. 
Do = 0; Di = 0, D2 = 0, D3 = 1.00 
De = 1.00(1.5) = 1.57 Ds = 1.00(1.5)? = 2.25; De = 1.00(1.5)7(1.08) = 
e233 
0 1 2 3 4 5 6 
| ks = 15% | | 9 = 50% | | g = 8% | 
1.00 1.50 2.25 2.43 
0.66 34.71 << — 
0.86 36.96 9-15 - 0.08 
18.38 
$19.89 = PB, 


P, = De/(ks - g) = 2.43/(0.15 - 0.08) 
stock at the end of Year 5. 


34.71. This is the price of the 


CFo = 0; CFi-2 = 0; CF3 = 1.0; CF, = T3253 CFs = 36.96; I = 15%. 


With these cash flows in the CFLO register, press NPV to get the valu 
of the stock today: NPV = $19.89. 
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Masa ey == = $125. 
k 0.08 
10 
be Wee & PE eee ss 
0.12 
10-14 @) 2 eS ‘1 2 3 4 
Lea ! ! ! 
Do =F 2.00 Dy Do D3 Da 
P, 
ase Di = S20 .05). = 382°: 1.0% Do = $2(1.05)% = $2.21. Da: = S2\(41005) 3° -= 
$2.32 
b. PV = $2.10(0.8929) + $2.21(0.7972) + $2.32(0.7118) = $5.29. 


Calculator solution: Input 0, 2.10, 2.21, and 2.32 into the cash 
flow register, input I = 12, PV =? PV = $5.29. 


c. $34.73(0.7118) = $24.72. 


Calculator solution: Input 0, 0, O, and 34.73 into the cash flow 
register, I = 12, PV=? PV = $24.72. 


d. $24.72 + $5.29 = $30.01 = Maximum price you should pay for the 
stock. 
e Dil + D 21:0 
Breer ee ONS ee = $30.00. 
k, -g kong: 0,1 = O05 


f. The value of the stock is not dependent upon the holding period. 
The value calculated in Parts a through d is the value for a 3-year 
holding period. It is equal to the value calculated in Part e 
except for a small rounding error. Any other holding period would 


produce the same value of B, ; that is, P, = $30.00. 


10-15 a. g = $1.1449/51.07 - 1.0 = 7%. 


Calculator solution: Input N = 1, PV = -1.07, PMT = 0, FV = 1.1449, 
I=? I= 7.00%. 


ole 


b. $1.07/$21.40 = 5 


c. k. = Di/Po + g = $1.07/$21.40 + 7% = 53 + 7% = 128. 


s 
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a 2(1-0. dl 
VO=16: as, La: PB, ea ee a $9.50. 
0.15 4+0.05 0.20 
2, 2 -= B270 15) SSS. 33: 
x 21:05 2.10 
3. P= se) _ = : = $21.00. 
Ou 15 =.02.05 0.10 
A 2(1.10 2.20 
4, P= scl : = $44.00. 
0.15 =—0:10 0.05 
b. 1. BP, = $2.30/0 = Undefined. 
2s B, = $2.40/(-0.05) = -$48, which is nonsense. 
These results show that the formula does not make sense if the 
required rate of return is equal to or less than the expected growth 
rate. 
c. No. 
10-17 The answer depends on when one works the problem. We used the June 16, 
2000, Wall Street Journal: 
a. $33% to $61. 
b. Current dividend = $0.88. Dividend yield = $0.88/$33.9375 ~ 2.6%. 
You might want to us an expected dividend yield of ($0.88) (1 + 
g) /$33.9375, with g estimated somehow. 
c. The $33.9375 close was up °/s from the previous day’s close. 
d. The return on the stock consists of a dividend yield of about 2.6 
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percent plus some capital gains yield. We would expect the total 
rate of return on stock to be in the 10 to 12 percent range. 
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10-18 a. End of Year: Ol, = 12304 03 04 05 06 O07 
| oA | | | | | 
AG = 153 i} } } i} ng = 5% i} 
Do = 1.75 Di D2 D3 D4 Ds De 
De = Do(1 + g)t 
Dooo2 = $1.75(1.15)+ = $2.01. 
Dooo3 = $1.75(1.15)% = $1.75(1.3225) = $2.31 
Dopo. = $1.75(1.15)2? = $1.75(1.5209) = $2.66. 
Dooos = $1.75(1.15)4 = $1.75(1.7490) = $3.06. 
Doooe = $1.75(1.15)° = $1.75(2.0114) = $3.52 
b. Step 1 
5 D 
PV of dividends = )}) <_ , 
tai (1 + k,) 
PV D2002 a $2.01 (PVIFi23,1) = $2.01(0.8929) = $1.79 
PV Doo03 = $2.31 (PVIFi2z,2) = $2.31(0.7972) = $1.84 
PV D2004 — $2.66 (PVIFi2s,3) = $2.66(0.7118) = S1 89 
PV Doo0s = $3.06(PVIFi2z,4) = $3.06(0.6355) = $1.94 
PV D2oo6 = $3.52 (PVIFi2z,5) = $3.52(0.5674) = $2.00 
PV of dividends = $9.46 
Step 2 
ds D D 1+ .7 
ne 2007 20064 J.) $37252(1.05) $3.70 _ $52.80. 
kg. Keo 0.12-0.05 0.07 
This is the price of the stock 5 years from now. The PV of this 


price, discounted back 5 years, 
PV of Poo, = $52.80 (PVIFi22,5) 
Step 3 


is as follows: 


= $52.80(0.5674) 


The price of the stock today is as follows: 


td 
ll 


$9.46 + $29.96 = 


PV dividends Years 2002-2006 + PV of P 
$39.42. 


nA 


2006 


= $29.96. 


This problem could also be solved by substituting the proper values 


into the following equation: 


bo 
x 5D (1 + 7 D 1 
Be > of g.) 6 ; 
t=1 (1 + k,)* k, = g... 1+ k, 
Calculator solution: Input..0,.2<01;: 2.31, 25,667. 3306; 56.32) (3302+ 
52.80) into the cash flow register, input I = 12, PV = ? PV = 
$39.43. 
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c. 2002 


Di/Po = $2.01/$39.42= 5.10% 
Capital gains yield = 6.90* 


Expected total return = 12.00% 


2007 
De/Ps = $3.70/$52.80= 7.00% 
Capital gains yield = 5.00 


Expected total return = 12.00% 


*We know that k is 12 percent, and the dividend yield is 5.10 
percent; therefore, the capital gains yield must be 6.90 percent. 


The main points to note here are as follows: 


1. The total yield is always 12 percent (except for rounding 
errors). 


2. The capital gains yield starts relatively high, then declines as 
the supernormal growth period approaches its end. The dividend 
yield rises. 


3. After 12/31/06, the stock will grow at a 5 percent rate. The 
dividend yield will equal 7 percent, the capital gains yield will 
equal 5 percent, and the total return will be 12 percent. 


d. People in high income tax brackets will be more inclined to purchase 
“growth” stocks to take the capital gains and thus delay the payment 
of taxes until a later date. The firm’s stock is “mature” at the 
end of 2003. 


e. Since the firm’s supernormal and normal growth rates are lower, th 
dividends and, hence, the present value of the stock price will be 


lower. The total return from the stock will still be 12 percent, 
but the dividend yield will be larger and the capital gains yield 
will be smaller than they were with the original growth rates. This 


result occurs because we assume the same last dividend but a much 
lower current stock price. 


f. As the required return increases, the price of the stock goes down, 
but both the capital gains and dividend yields increase initially. 
Of course, the long-term capital gains yield is still 4 percent, so 
the long-term dividend yield is 10 percent. 
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10-19 a. Part 1. Graphical representation of the problem: 


Supernormal Normal 
growth growth 
0 1 2 3 eo 
Kt tt 
Do Di (D2 + 8) D3 Deo 


D1 = Do(1 + gs) = $1.6(1.20) = $1.92. 
Do = Do(1 + gs)? = $1.60(1.20)? = $2.304. 


: D D,(1 + 2.304 (1.06 
B= fs. 2a 2 Oh 861 06. 
k,-g, k,-g, 0.10 - 0.06 
P, = PV(Di) + PV(Ds) + PV(B,) 
= D, eg D, P, 


+ 
(1 +k.) (+k,) (1 + k,)’ 
$1.92(0.9091) + $2.304(0.8264) + $61.06(0.8264) = $54.11. 


Calculator solution: Input 0, 1.92, 63.364(2.304 + 61.06) into the 
cash flow register, input I = 10, PV =? PV = $54.11. 


Part: 2: 


Expected dividend yield: Di/Po = $1.92/554.11 = 3.55%. 


Capital gains yield: First, find B, which equals the sum of the 


present values of D2 and B, discounted for one year. 


x re 2.304 + $61.06 
Ps aa D2 (PVIF ios, 1) =F ie (PVIF ios, 1) = § Cl — = $57.60. 


Calculator solution: Input 0, 63.364(2.304 + 61.06) into the cash 
flow register, input I = 10, PV =? PV = $57.60. 


Second, find the capital gains yield: 


P—P Aes — 4.11 
: Se 6.45% 
P, $54.11 
Dividend yield = 3.55% 
Capital gains yield = 6.45 
10.00% = kg 
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b. Due to the longer period of supernormal growth, the value of the 
stock will be higher for each year. Although the total return will 
remain the same, ks = 10%, the distribution between dividend yield 
and capital gains yield will differ: The dividend yield will start 
off lower and the capital gains yield will start off higher for the 
5-year  supernormal growth condition, relative to the 2-year 
supernormal growth state. The dividend yield will increase and the 
capital gains yield will decline over the 5-year period until divi- 
dend yield = 4% and capital gains yield = 6%. 


c. Throughout the supernormal growth period, the total yield will be 10 
percent, but the dividend yield is relatively low during the early 
years of the supernormal growth period and the capital gains yield 


is relatively high. As we near th nd of the supernormal growth 
period, the capital gains yield declines and the dividend yield 
rises. After the supernormal growth period has ended, the capital 


gains yield will equal gn = 6%. The total yield must equal ks = 10%, 
so the dividend yield must equal 10% - 6% = 4%. 


d. Some investors need cash dividends (retired people) while others 
would prefer growth. Also, investors must pay taxes each year on 
the dividends received during the year, while taxes on capital gains 
can be delayed until the gain is actually realized. 


10-20 a. ks = ker + (ku - ker)b = 11% + (14% - 119)1.5 = 15.5%. 


B, = Di/(ks - g) = $2.25/(0.155 - 0.05) = $21.43. 
Bb. ks = 9% + (125 = 99) 155. =. 13:55%.. B, = $2.25/(0.135 - 0.05) = $26.47. 
Cw Kg = Oe 4 (lls 95) 10° HL 20S B, = $2.25/(0.12 - 0.05) = $32.14. 


d. New data given: krr = 93; ky = 113; g = 6%, b= 1.3. 


ks a ker + (ky = kper) b = % ca (11% = 9$)1.3 = 11.6%. 
PB, S Did (ks. S29). = iS2027/ (0. 116 0.06): $40 545 


10-21 a. Old ks = kre + (km - ker) b = 9 
& +. (3%) 0.9-= LL re. 


New ks = 
x D D,(1 + 2 (1.07 
Old price: P, = iy SE ot, Ses $38.21. 
ke 5G k, -g 0.126 -0.07 
s 2 (1. 
New price: P, me Ue) = $31.34. 
Oise T= "00:5 


Since the new price is lower than the old price, the expansion in 
consumer products should be rejected. The decrease in risk is not 
sufficient to offset the decline in profitability and the reduced 
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growth rate. 


$2 (1.05) 
k, —0.05— 


Solving for ks we have the following: 


b. Poia = $38.21. Pyew = 


$2.10 
k, — 0.05 


$2.10 = $38.21(ks) - $1.9105 
$4.0105 = $38.21 (ks) 


ks = 0.10496. 


$38.21 = 


Solving for b: 


10.496% = 9% + 3%(b) 
1.496% = 3%(b) 
b = 0.49865. 


Check: ks = 9% + (3%)0.49865 = 10.4960%. 


P 2.10 
B, = : = $38.21. 
0.104960 — 0.05 


Therefore, only if management’s analysis concludes that risk can be 
lowered to b = 0.49865, or approximately 0.5, should the new policy 
be put into effect. 
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SOLUTION TO SPREADSHEET PROBLEMS 


10-22 Th detailed solution 


instructor’s resource CD-ROM 


Model.xls) and on the 


for the problem is available both 
(in the file Solution for Ch 10-22 Build a 
side of the Harcourt 


instructor’s 


on the 


College 


Publishers’ web site, http://www.harcourtcollege.com/finance/theoryl0e. 


10-23 a. Supernormal growth ra 


INPUT DATA: 
Supernormal growth 
Normal growth rate 
Req. rate of return 
Last dividend (Do) 
Supernormal period 


MODEL-GENERATED DATA: 
Expected dividends: 


2002 $1.96 
2003 2.20 
2004 2.46 
2005 2.15 
2006 3.08 


Stock price 
at 12/31/2006: 


Yields in 2007: 


Dividend 8.00 
Capital Gain 4.00 
Total 12.00 


b. 1. k = 13 percent 


INPUT DATA: 
Supernormal growth 
Normal growth rate 
Req. rate of return 
Last dividend (Do) 
Supernormal period 


Solution to Spreadsheet Problems: 10 - 


te = 12%; normal growth rate = 4% 


$40.09 


ae AP ole 


12.00% 

4.00% 
13.00% 
$1.75 
5 years 


KEY OUTPUT: 

Current price (Po) 
Price at 12/31/2006 
Dividend yield 2002 


* = 2007 
Cap. gains yield 2002 
uw“ uw“ uw“ 2007 


Total return both yrs. 


PV of dividends: 


1999 $1.75 
2000 1.75 
2001 Tee FD 
2002 1.75 
2003 Lh D 


Stock price 
at 1/1/2002: 


Yields in 2002: 


Dividend 6.22 
Capital Gain De hS 
Total 12.00 
KEY OUTPUT: 
Current price (Po) 
Price at 12/31/2006 
Dividend yield 2002 
* * 2007 
Cap. gains yield 2002 
= % " 2007 


Total return both yrs. 


Ae oP 


oe 


$31.50 

$40.09 
6.22% 
8.00% 
5.78% 
4.00% 
12.00% 


$31.50 
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2. k = 15 percent 


INPUT DATA: KEY OUTPUT: 
Supernormal growth 12.00% Current price (Po) $22.59 
Normal growth rate 4.00% Price at 12/31/2006 $29.16 
Req. rate of return 15.00% Dividend yield 2002 8.68% 
Last dividend (Do) S25: . * 2007 11.00% 
Supernormal period 5 years Cap. gains yield 2002 6.32% 
* = “2007 4.00% 
Total return both yrs 15.00% 


3. k = 20 percent 


INPUT DATA: KEY OUTPUT: 
Supernormal growth 12.00% Current price (Po) $15.20 
Normal growth rate 4.00% Price at 12/31/2006 $20.05 
Req. rate of return 20.00% Dividend yield 2002 12.89% 
Last dividend (Do) S105 x ™ 2007 16.00% 
Supernormal period 5 years Cap. gains yield 2002 7.11% 
ey BS “2007 4.00% 
Total return both yrs 20.00% 
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Chapter 11 
The Cost of Capital 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


11-1 a. The weighted average cost of capital, WACC, is the weighted averag 
of the after-tax component costs of capital—-debt, preferred stock, 
and common equity. Each weighting factor is the proportion of that 
type of capital in the optimal, or target, capital structure. 


b. The after-tax cost of debt, ka(1 - T), is the relevant cost to the 


firm of new debt financing. Since interest is deductible from 
taxable income, the after-tax cost of debt to the firm is less than 
the before-tax cost. Thus, ka(l - T) is the appropriate component 


cost of debt (in the weighted average cost of capital). 


c. The cost of preferred stock, kps, is the cost to the firm of issuing 


new preferred stock. For perpetual preferred, it is the preferred 
dividend, Dps, divided by the net issuing price, Pn. Note that no tax 
adjustments ar mad when calculating the component cost of 


preferred stock because, unlike interest payments on debt, dividend 
payments on preferred stock are not tax deductible. 


d. The cost of new common equity, ke, is the cost to the firm of equity 
obtained by selling new common stock. It is, essentially, the cost 
of retained earnings adjusted for flotation costs. Flotation costs 
are the costs that the firm incurs when it issues new securities. 
The funds actually available to the firm for capital investment from 
the sale of new securities is the sales price of the securities less 
flotation costs. Note that flotation costs consist of (1) direct 
expenses such as printing costs and brokerage commissions, (2) any 
price reduction due to increasing the supply of stock, and (3) any 
drop in price due to informational asymmetries. 


e. The target capital structure is the relative amount of debt, 
preferred stock, and common equity that the firm desires. The WACC 
should be based on these target weights. 


f. There are considerable costs when a company issues a new security, 
including fees to an investment banker and legal fees. These costs 
are called flotation costs. 


g. The cost of new common equity is higher than that of common equity 
raised internally by reinvesting earnings. Project’s financed with 
external equity must earn a higher rate of return, since they 
project must cover the flotation costs. 
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11-2 The WACC is an average cost because it is a weighted average of the 
firm's component costs of capital. However, each component cost is a 
marginal cost; that is, the cost of new capital. Thus, the WACC is the 
weighted average marginal cost of capital. 


LL3 Probable Effect on 
ka(1 - T) ks WACC 
a. The corporate tax rate is lowered. + 0 + 
b. The Federal Reserve tightens credit. + + + 


c. The firm uses more debt; that is, it 
increases its debt/assets ratio. + + 0 


d. The dividend payout ratio is 
increased. 0 0 ) 


e. The firm doubles the amount of capital 
it raises during the year. O or + O or + O or + 


f. The firm expands into a risky 
new area. + + + 


g. The firm merges with another firm whose 
earnings are countercyclical both to 
those of the first firm and to the 
stock market. = = = 


h. The stock market falls drastically, 
and the firm's stock falls along with 
the rest. 0) + + 


i. Investors become more risk averse. + + + 


3. The firm is an electric utility with a 
large investment in nuclear plants. 
Several states propose a ban on 
nuclear power generation. + + + 


11-4 Stand-alone risk views a project’s risk in isolation, hence without 
regard to portfolio effects; within-firm risk, also called corporate 
risk, views project risk within the context of the firm’s portfolio of 
assets; and market risk (beta) recognizes that the firm’s stockholders 
hold diversified portfolios of stocks. In theory, market risk should 
be most relevant because of its direct effect on stock prices. 


11-5 If a company’s composite WACC estimate were 10 percent, its managers 
might use 10 percent to evaluate average-risk projects, 12 percent for 
those with high-risk, and 8 percent for low-risk projects. 
Unfortunately, given the data, there is no completely satisfactory way 
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to specify exactly how much higher or lower we should go in setting 
risk-adjusted costs of capital. 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


11-1 40% Debt; 60% Equity; ka = 9%; T = 40%; WACC = 9.96%; ks = ? 


WACC = (Wa) (ka) (L - T) + (Wee) (Ks) 
9.96% = (0.4) (9%) (1 - 0.4) + (0.6)Ks 
9.96% = 2.16% + 0.6ks 
7.8% = 0.6ks 

ks = 13% 


11-2 Vps = $50; Dps = $3.80; F = 5%; kps = ? 


ke = Be 
VL =F) 
$3.80 
$50(1 — 0.05) 
_ $3.80 _ 4, 
$47.50 


11-3 Po = $30; Di = $3.00; g = 5%; ks = ? 


D, 
ks 1 bug + 0.05 = 15%. 


11-4 a. kg(1 - T) 


ll 
hb 
W 
ole 
fan 

| 
(2) 

ll 
j= 
W 
fe) 
oO 
ole 


Q 
~ 
Q 
bh 
| 
=| 
ll 
bh 
W 
oe 
(=) 
OY 
ol 
ll 
(ee) 
od 
ol 
ole 


11-5 ka(1 - T) = 0.12(0.65) = 7.80%. 


$1000.11) | $11 oe! 
$97.00(1-0.05)  $97.000.95) $92.15 


11-7 Enter these values: N = 60, PV = -515.16, PMT = 30, and FV = 1000, to 
get I = 6% = periodic rate. The nominal rate is 6%(2) = 12%, and the 
after-tax component cost of debt is 12%(0.6) = 7.2%. 
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D 2.14 
11-8 a. ks — 4 a + 7% 9.33 + 7% = 16.3% 
P, $23 
Bis ke ker + (km - kpr)b 
= 93 + (133 - 9%)1.6 = 93 + (4%)1.6 = 93 + 
c. ks = Bond rate + Risk premium = 12% + 4% 16 
d. The bond-yield-plus-risk-premium approach and the CAPM method both 


resulted in lower cost of equity values than the DCF method. 


The 


firm's cost of equity should be estimated to be about 15.9 percent, 


which is the average of the three methods. 


11-9 a. $6.50 = $4.42(1+g)> 
(1+g)5 = 6.50/4.42 = 1.471 
(l+g) = 1.471/5) = 1.080 
g = 8%. 
Alternatively, with a financial calculator, 
PMT = 0, FV = 6.50, and then solve for I = 
b. Di = Do(1 + g) = $2.60(1.08) = $2.81. 
c. ks = Di/Po + g = $2.81/536.00 + 8% = 15.81%. 
11-10 a. ks = — +g 
P, 
3.60 
0.09 = 2 g 
$60.00 
0.09 0.06 + g 
g = 3% 
b. Current EPS $5.400 
Less: Dividends per share 3.600 
Retained earnings per share $1.800 
Rate of return x 0.090 
Increase in EPS $0.162 
Current EPS 5.400 
Next year's EPS $5.562 
Alternatively, EPS: = EPSo(1 + g) = $5.40(1.03) 
11-11 a. Common equity needed: 


0.5($30,000,000) 
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input N = 5, PV = 
8.02% = 8%. 


= $5.562. 


= $15,000,000. 
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b. Cost using ks: 


After-Tax 
Percent x Cost 
Debt 0.50 4.85% 
Common equity 0.50 12:0 


*8S(1 - T) = 8%(0.6) = 4.8 


oe 


— Product 
2.4% 
6.0 


WACC = 8.4% 


c. ks and the WACC will increase due to the flotation costs of 


equity. 


11-12 a. After-tax cost of new debt = ka(1l - T): 
ka(1l - T) = 0.08(1 - 0.4) = 0.048 = 
Cost of common equity = ks: 


ks = Di/Po + g. 


Using the point-to-point technique, g = 8.01%. Thus, 


ks = $2.00(1.08)/$50.00 + 8% = 4.3% + 8% 


b. WACC calculation: 


% Capital After-Tax 
Component Structure ns Cost 
Debt 0.30 4.8% 
Common equity 0.70 E223 
1.00 


= 12.3% 
Component 
= Cost 
1.44% 
8.61 


11-13 The book and market value of the current liabilities are b 


$10,000,000. 


The bonds have a value of 


V = $60 (PVIFAi03,20) + $1,000 (PVIF ios, 20) 
= $60([1/0.10]-[1/ (0.1* (1+0.10)2°)]) + $1,000((1+0.10) ~2°) 
= $60(8.5136) + $1,000(0.1486) 
= $510.82 + $148.60 = $659.42. 
Alternatively, using a financial calculator, input N = 20, I = 10, 


= 60, and FV = 1000 to arrive at a PV = $659.46. 


The total market value of the long-term debt is 30,000($659.46) 


$19,783,800. 

There are 1 million shares of stock outstanding, 
for $60 per share. Therefore, the market value 
$60,000,000. 


and the stock se 
of the equity 


new 


oth 


lis 
is 
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The market value capital structure is thus: 


Short-term debt $10,000,000 11.14% 
Long-term debt 19,783,800 22.03 
Common equity 60,000,000 66.83 
$89,783,800 100.00% 
11-14 This is not an easy question. Basically, we must fall back on our 
confidence in the parameter estimates that go into each model. The 
CAPM requires estimates of beta, kw, and krr. If the capital markets 


have been unusually volatile recently, the estimates for krr and ky may 
be suspect. Further, if the riskiness of the firm is changing, it is 
unlikely that a beta estimate based on historical data would reflect 
the expected future market risk of the firm. Thus, highly volatile 
capital markets and changing risk would lower our confidence in the 
CAPM estimate. 

The key variable in the DCF model is the dividend growth rate. Ef 
the stock has xperienced relatively constant historical dividend 
growth and if this trend is expected to continue, then (1) the constant 
growth model can be used, and (2) we can have some confidence in our 
estimate of g. If dividend growth has been erratic, the constant 
growth model is unsuitable and we have considerably less confidence in 
our g estimates. Institutional Brokers Estimate System (IBES) compiles 
the 5-year dividend growth estimates of numerous analysts and publishes 


the median and standard deviation of g estimates. A large standard 
deviation would indicate a lack of consensus among analysts, and would 
lessen our confidence in the DCF model. Thus, the DCF model would be 


most useful when there is consensus of forecasts and constant growth. 

The critical element in the bond yield plus risk premium model is 
the risk premium. Volatile markets would lessen our confidence in the 
risk premium. Further, since our risk premium estimates are based on 
"average" stocks, the more the firm deviates from average, especially 
in riskiness, the less confidence we have in this estimate. 


11-15 Several steps are involved in the solution of this problem. Our 
solution follows: 


Step 1. 


Establish a set of market value capital structure weights. In this 
case, A/P and accruals, and also short-term debt, may b disregarded 
because the firm does not use these as a source of permanent financing. 


Debt: 
The long-term debt has a market value found as follows: 


Vo = > ge es ee $699 
° £64.06 — @.06)” : 
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or 0.699($30,000,000) = $20,970,000 in total. 
Preferred Stock: 


The preferred has a value of 


tego a 


Q0.11/4 


ps 


There are $5,000,000/$100 = 50,000 shares of preferred outstanding, so 
the total market value of the preferred is 


50,000($72.73) = $3,636,500. 


Common Stock: 


The market value of the common stock is 
4,000,000($20) = $80,000,000. 


Therefore, here is the firm's market value capital structure, which we 
assume to be optimal: 


Long-term debt S$ 20,970,000 20.05% 

Preferred stock 3,636,500 3.48 

Common equity 80,000,000 76.47 
$104, 606,500 100.00% 


We would round these weights to 20 percent debt, 4 percent preferred, 
and 76 percent common equity. 


Step 2. 


Establish cost rates for the various capital structure components. 


Debt cost: 
ka(1l - T) = 12%3(0.6) = 7.2% 
Preferred cost: 
Annual dividend on new preferred = 11%($100) = $11. Therefore, 
kps = $11/$100(1 - 0.05) = $11/$95 = 11.6%. 
Common equity cost: 
Ther ar thr basic ways of estimating ks: CAPM, DCF, and risk 


premium over own bonds. None of the methods is very exact. 
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CAPM: 


We would use kpr = T-bond rate = 10%. For RPy, we would use 14.5 to 15.5 
- 10.0 = 4.5% to 5.5%. For beta, we would use a beta in the 1.3 to 1.7 


range. Combining these values, we obtain this range of values for ks: 
Highest: ks = 10% + (5.5) (1.7) = 19.35%. 
Lowest: ks = 103 + (4.5) (1.3) = 15.85%. 
Midpoint: ks = 10% + (5.0) (1.5) = 17.50%. 


DCE: 


The company seems to be in a rapid, nonconstant growth situation, but 
we do not have the inputs necessary to develop a nonconstant kg. 
Therefore, we will use the constant growth model but temper our growth 
rate; that is, think of it as a long-term average g that may well be 
higher in the immediate than in the more distant future. 

Data exist that would permit us to calculate historic growth rates, 
but problems would clearly arise, becaus th growth rate has been 
variable and also because grps # Qpps. For the problem at hand, we would 
simply disregard historic growth rates, except for a discussion about 
calculating them as an exercise. 

We could use as a growth estimator this method: 


g = b(r) = 0.5(24%) = 12%. 


It would not be appropriate to base g on the 30% ROE, because investors 
do not expect that rate. 

Finally, we could use the analysts' forecasted g range, 10 to 15 
percent. The dividend yield is Di/Po. Assuming g = 12%, 


Bb, aie eae eaey 5.6%. 
P $20 


One could look at a range of yields, based on P in the range of $17 
to $23, but because we believe in efficient markets, we would use Po = 
$20. Thus, the DCF model suggests a ks in the range of 15.6 to 20.6 


percent: 
Highest: ks = 5.63 + 15% = 20.6% 
Lowest: ks = 5.63 + 10% = 15.6% 
Midpoint: ks = 5.6% + 12.5% = 18.1% 
Generalized risk premium. 
Highest: ks = 123 + 63 = 18%. 
Lowest: ks = 123 + 4% = 16%. 
Midpoint: ks = 12% + 5% = 17% 
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Based on the three midpoint estimates, 


CAPM 

DCF 

Risk Premium 
Step 3. 


Calculate the WACC: 


WACC 


(D/V) (kaart) + 
0.20 (kaar) + 0.04 (kps) 


It would be 
ranges of component costs, 


(P/V) (kps) + 


we have ks in this range: 
17.5% 
18.1% 


17.0% 


(S/V) (ks or Ke) 
+ 0.76(ks or ke). 


appropriate to calculate a range of WACCs based on the 
but to save time, 


we shall assume kgar = 7.2%, 


kps = 11.6%, and ks = 17.5%. With these cost rates, here is the WACC 
calculation: 
WACC = 0.2(7.2%) + 0.04(11.6%) + 0.76(17.5%) = 15.28%. 
11-16 Po = $30; Di = $3.00; g = 5%; F = 10%; ks = ? 
ks = [Di/(1-F) Po] + g = [3/(1-0.10) (30)] + 0.05 = 16.1% 
11-17 Enter these values: N = 20, PV = 1000(1-0.02) = 980, PMT 90(1-.4) 
54, and FV = -1000, to get I = 5.57%, which is the after-tax component 


cost of debt. 
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SPREADSHEET PROBLEM 


11-18 Th detailed solution for the problem is available both on the 
instructor’s resource CD-ROM (in the file Solution for Ch 11-18 Build a 
Model.xls) and on the instructor’s side of the Harcourt College 
Publishers’ web site, http://www.harcourtcollege.com/finance/theoryl0e. 
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CYBERPROBLEM 


11-19 Th detailed solution for the cyberproblem is available on the 
instructor’s side of the Harcourt College Publishers’ web = site, 
http: //www.harcourtcollege.com/finance/theoryl0e. 
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MINI CASE 


DURING THE LAST FEW YEARS, COX TECHNOLOGIES HAS BEEN TOO CONSTRAINED BY THE 
HIGH COST OF CAPITAL TO MAKE MANY CAPITAL INVESTMENTS. RECENTLY, THOUGH, 
CAPITAL COSTS HAVE BEEN DECLINING, AND THE COMPANY HAS DECIDED TO LOOK 
SERIOUSLY AT A MAJOR EXPANSION PROGRAM THAT HAD BEEN PROPOSED BY THE 
MARKETING DEPARTMENT. ASSUME THAT YOU ARE AN ASSISTANT TO JERRY LEE, THE 
FINANCIAL VICE-PRESIDENT. YOUR FIRST TASK IS TO ESTIMATE COX'S COST OF 
CAPITAL. LEE HAS PROVIDED YOU WITH THE FOLLOWING DATA, WHICH HE BELIEVES MAY 
BE RELEVANT TO YOUR TASK: 


1. THE FIRM'S TAX RATE IS 40 PERCENT. 


2. THE CURRENT PRICE OF COX'S 12 PERCENT COUPON, SEMIANNUAL PAYMENT, 
NONCALLABLE BONDS WITH 15 YEARS REMAINING TO MATURITY IS $1,153.72. COX 
DOES NOT USE SHORT-TERM INTEREST-BEARING DEBT ON A PERMANENT BASIS. NEW 
BONDS WOULD BE PRIVATELY PLACED WITH NO FLOTATION COST. 


3. THE CURRENT PRICE OF THE FIRM'S 10 PERCENT, $100 PAR VALUE, QUARTERLY 
DIVIDEND, PERPETUAL PREFERRED STOCK IS $113.10. COX WOULD INCUR FLOTATION 
COSTS OF $2.00 PER SHARE ON A NEW ISSUE. 


4. COX'S COMMON STOCK IS CURRENTLY SELLING AT $50 PER SHARE. ITS LAST 
DIVIDEND (Do) WAS $4.19, AND DIVIDENDS ARE EXPECTED TO GROW AT A CONSTANT 
RATE OF 5 PERCENT IN THE FORESEEABLE FUTURE. COX'S BETA IS 1.2; THE YIELD 
ON T-BONDS IS 7 PERCENT; AND THE MARKET RISK PREMIUM IS ESTIMATED TO BE 6 
PERCENT. FOR THE BOND-YIELD-PLUS-RISK-PREMIUM APPROACH, THE FIRM USES A 4 
PERCENTAGE POINT RISK PREMIUM. 


5. COX'S TARGET CAPITAL STRUCTURE IS 30 PERCENT LONG-TERM DEBT, 10 PERCENT 
PREFERRED STOCK, AND 60 PERCENT COMMON EQUITY. 


TO STRUCTURE THE TASK SOMEWHAT, LEE HAS ASKED YOU TO ANSWER THE FOLLOWING 
QUESTIONS. 
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A. Ly 


WHAT SOURCES OF CAPITAL SHOULD BE INCLUDED WHEN YOU ESTIMATE COX'S 
WEIGHTED AVERAGE COST OF CAPITAL (WACC) ? 


ANSWER: 


HE WACC IS USED PRIMARILY FOR MAKING LONG-TERM CAPITAL INVESTMENT 


ECISIONS, i.e., FOR CAPITAL BUDGETING. THUS, THE WACC SHOULD 


NCLUDE THE TYPES OF CAPITAL USED TO PAY FOR LONG-T! 


ea 


RM ASSETS, AND 


OMMON STOCK. SHORT-TERM SOURCES OF CAPITAL CONSIST OF (1) 


T 
D 
I 
THIS IS TYPICALLY LONG-TERM DEBT, PREFERRED STOCK (IF USED), AND 
C 
S 


PONTANEOUS, NONINTEREST-BEARING LIABILITIES SUCH AS ACCOUNTS 


PAYABLE AND ACCRUALS AND (2) SHORT-TERM INTEREST-BEARING DEBT, SUCH 


AS NOTES PAYABLE. IF THE FIRM USES SHORT-TERM INTEREST-BEARING DEBT 


TO ACQUIRE FIXED ASSETS RATHER THAN JUST TO FINANC 


tH 


WORKING CAPITAL 


NEEDS, THEN THE WACC SHOULD INCLUDE A SHORT-TERM DEBT COMPONENT. 


NONINTEREST-BEARING DEBT IS GENERALLY NOT INCLUDED IN TH 


ira 


COST OF 


CAPITAL ESTIMATE BECAUSE THESE FUNDS ARE NETTED OUT WHEN DETERMINING 


INVESTMENT NEEDS, THAT IS, NET RATHER THAN GROSS WORKING CAPITAL IS 


INCLUDED IN CAPITAL EXPENDITURES. 


SHOULD THE COMPONENT COSTS BE FIGURED ON A BEFORE-TAX OR AN AFTER- 
TAX BASIS? 


ANSWER: 


STOCKHOLDERS ARE CONCERNED PRIMARILY WITH THOSE CORPORATE CASH FLOWS 


E 


THAT ARE AVAILABLE FOR THEIR USE, NAMELY, THOSE CASH FLOWS AVAILABLE 


r. 


TO PAY DIVIDENDS OR FOR REINVESTMENT. SINCE DIVIDENDS ARE PAID FROM 


AND REINVESTMENT IS MAD! 


Gl 


WITH AFTER-TAX DOLLARS, ALL CASH FLOW AND 


RATE OF RETURN CALCULATIONS SHOULD BE DONE ON AN AFTER-TAX BASIS. 


SHOULD THE COSTS BE HISTORICAL (EMBEDDED) COSTS OR NEW (MARGINAL) 
COsTS? 


ANSWER: 


Mini Case: 


IN FINANCIAL MANAGEMENT, THE COST OF CAPITAL IS USED PRIMARILY TO 


MAKE DECISIONS WHICH INVOLVE RAISING NEW CAPITAL. THUS, THE 


RELEVANT COMPONENT COSTS ARE TODAY'S MARGINAL COSTS RATHER THAN 


E 


HISTORICAL COSTS. 
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B. WHAT IS THE MARKET INTEREST RATE ON COX'S DEBT AND ITS COMPONENT 
COST OF DEBT? 


ANSWER: COX'S 12 PERCENT BOND WITH 15 YEARS TO MATURITY IS CURRENTLY SELLING 


FOR $1,153.72. THUS, ITS YIELD TO MATURITY IS 10 PERCENT: 


0 1 2 8 29 30 
eee | 
=1 1:53 352 60 60 60 60 60 
1,000 
ENTER N = 30, PV = -1153.72, PMT = 60, AND FV = 1000, AND THEN PRESS 


THE I BUTTON TO FIND ke/2 = I = 5.0%. SINCE THIS IS A SEMIANNUAL 


RATE, MULTIPLY BY 2 TO FIND THE ANNUAL RATE, ka = 10%, THE PRE-TAX 


COST OF DEBT. 


SINCE INTEREST IS TAX DEDUCTIBLE, UNCLE SAM, IN EFFECT, PAYS PART 


r. 


OF THE COST, AND COX'S RELEVANT COMPONENT COST OF DEBT IS THE AFTER- 
TAX COST: 


ka(1 - T) = 10.0%6(1 - 0.40) = 10.0%(0.60) = 6.0%. 


OPTIONAL QUESTION 


SHOULD FLOTATION COSTS BE INCLUDED IN THE ESTIMATE? 


ANSWER: 


HE ACTUAL COMPONENT COST OF NEW DEBT WILL BE SOMEWHAT HIGHER THAN 6 


r. 


ERCENT BECAUSE THE FIRM WILL INCUR FLOTATION COSTS IN SELLING THE 


eal 
Ey 
oe) 
= 


EV. 


r. 


iR, FLOTATION COSTS ARE TYPICALLY SMALL ON PUBLIC 


r. 


T 
P. 
NEW ISSUE. 
D 


EBT ISSUES, AND, MORE IMPORTANT, MOST DEBT IS PLACED DIRECTLY WITH 


Tr. 


Tr. 


BANKS, INSURANCE COMPANIES, AND THE LIKE, AND IN THIS CASE FLOTATION 


r. 


COSTS ARE ALMOST NONEXISTENT. 


OPTIONAL QUESTION 


SHOULD YOU USE THE NOMINAL COST OF DEBT OR THE EFFECTIVE ANNUAL COST? 


ANSWER: OUR 10 PERCENT PRE-TAX ESTIMATE IS THE NOMINAL COST OF DEBT. SINCI 


r. 


GI 


TH 


a 


FIRM'S DEBT HAS SEMIANNUAL COUPONS, ITS EFFECTIVE ANNUAL RAT! 


Gl 


Is 


10.25 PERCENT: 
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(1.05)? - 1.0 = 1.1025 - 1.0 = 0.1025 = 10.25%. 


HOWEVER, NOMINAL RATES ARE GENERALLY USED. THE REASON IS THAT THE 


COST OF CAPITAL IS USED IN CAPITAL BUDGETING, AND CAPITAL BUDGETING 


CASH FLOWS ARE GENERALLY ASSUMED TO OCCUR AT YEAR-END. THEREFORE, 


USING NOMINAL RATES MAKES THE TREATMENT OF THE CAPITAL BUDGETING 


Tr. 


DISCOUNT RATE AND CASH FLOWS CONSIST 


r. 


Gl 


NT. 


WHAT IS THE FIRM'S COST OF PREFERRED STOCK? 


ANSWER: 


SINCE THE PREFERRED ISSUI 


Gl 


IS PERPETUAL, ITS COST IS ESTIMATED AS 


FOLLOWS : 


7 0.1($100) $10 
P $133.10 - $2.00 $111.10 


NOTE (1) THAT FLOTATION COSTS FOR PRE 


Les 
7) 
7) 


ED ARE SIGNIFICANT, SO THEY 


ARE INCLUDED HERE, (2) THAT SINCE PREFERRED DIVIDENDS ARE NOT 


DEDUCTIBLE TO THE ISSUER, THERE IS NO NEED FOR A TAX ADJUSTMENT, AND 


r. 


(3) THAT WE COULD HAV ESTIMATED THE EFFECTIVE ANNUAL COST OF TH 


Gl 


PREFERRED, BUT AS IN THE CASE OF DEBT, TH 


ira 


NOMINAL COST IS GENERALLY 


COX'S PREFERRED STOCK IS RISKIER TO INVESTORS THAN ITS DEBT, YET THE 


PREFERRED'S YIELD TO INVESTORS IS LOWER THAN THE YIELD TO MATURITY 
ON THE DEBT. DOES THIS SUGGEST THAT YOU HAVE MADE A MISTAKE? 
(HINT: THINK ABOUT TAXES.) 


ANSWER: 


CORPORATE INVESTORS OWN MOST PREFERRED STOCK, BECAUSE 70 PERCENT OF 


PREFERRED DIVIDENDS RECEIVED BY CORPORATIONS ARE NONTAXABLE. 


Tr. 
r. 


THEREFORE, PREFERRED OFTEN HAS A LOWER BEFOR 


i-TAX YIELD THAN TH 


Gl 


BEFORE-TAX YIELD ON DEBT ISSUED BY THE SAME COMPANY. NOTE, THOUGH, 


THAT THE AFTER-TAX YIELD TO A CORPORATE INVESTOR, AND THE AFTER-TAX 


r 


COST TO THE ISSUER, ARE HIGHER ON PREFERRED STOCK THAN ON DEBT. 


WHAT ARE THE TWO PRIMARY WAYS COMPANIES RAISE COMMON EQUITY? 
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ANSWER: A FIRM CAN RAISE COMMON EQUITY IN TWO WAYS: (1) BY RETAINING 
EARNINGS AND (2) BY ISSUING NEW COMMON STOCK. 

D. 2. WHY IS THERE A COST ASSOCIATED WITH REINVESTED EARNINGS? 

ANSWER: MANAGEMENT MAY EITHER PAY OUT EARNINGS IN THE FORM OF DIVIDENDS OR 
ELSE RETAIN EARNINGS FOR REINVESTMENT IN THE BUSINESS. IF PART OF 
THE FARNINGS Is RETAINED, AN OPPORTUNITY COST ES INCURRED: 
STOCKHOLDERS COULD HAVE RECEIVED THOSE EARNINGS AS DIVIDENDS AND 
THEN INVESTED THAT MONEY IN STOCKS, BONDS, REAL ESTATE, AND SO ON. 

D. 3. COX DOESN’T PLAN TO ISSUE NEW SHARES OF COMMON STOCK. USING THE 
CAPM APPROACH, WHAT IS COX’S ESTIMATED COST OF EQUITY? 

ANSWER: ks = 0.07 + (0.06)1.2 = 14.2%. 

E. 1. WHAT IS THE ESTIMATED COST OF EQUITY USING THE DISCOUNTED CASH FLOW 
(DCF) APPROACH? 
‘ D, D.(L + 4.19(1.05 

answer: & - 2 - PHAM, _ & Seer Siok Ae bes 

> P, $50 

E. 2. SUPPOSE THE FIRM HAS HISTORICALLY EARNED 15 PERCENT ON EQUITY (ROE) 
AND RETAINED 35 PERCENT OF EARNINGS, AND INVESTORS EXPECT THIS 
SITUATION TO CONTINUE IN THE FUTURE. HOW COULD YOU USE THIS 
INFORMATION TO ESTIMATE THE FUTURE DIVIDEND GROWTH RATE, AND WHAT 
GROWTH RATE WOULD YOU GET? 
IS THIS CONSISTENT WITH THE 5 PERCENT GROWTH RATE GIVEN EARLIER? 

ANSWER: ANOTHER METHOD FOR ESTIMATING THE GROWTH RATE Is rO -USE THE 


RETENTION GROWTH MODEL: 


g = (1 - PAYOUT RATIO) ROE 


IN THIS CASE g = (0.35)0.15 = 5.25%. THIS IS CONSISTENT WITH TH 


Gl 
ol 
ole 


RATE GIVEN EARLIER. 
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COULD THE DCF METHOD BE APPLIED IF THE GROWTH RATE WAS NOT CONSTANT? 


HOW? 
ANSWER: YES, YOU COULD USE THE DCF USING NONCONSTANT GROWTH. YOU WOULD FIND 
THE PV OF THE DIVIDENDS DURING THE NONCONSTANT GROWTH PERIOD AND ADD 
THIS VALUE TO THE PV OF THE SERIES OF INFLOWS WHEN GROWTH IS ASSUMED 
TO BECOME CONSTANT. 
F. WHAT IS THE COST OF EQUITY BASED ON THE BOND-YIELD-PLUS-RISK-PREMIUM 
METHOD? 
ANSWER: k; = COMPANY’S OWN BOND YIELD + RISK PREMIUM. 
FIRST FIND THE YTM OF THE BOND: 
ENTER N = 30, PV = -1153.72, PMT = 60, AND FV = 1000, AND THEN PRESS 
THE I BUTTON TO FIND k/2 = I = 5%. SINCE THIS IS A SEMIANNUAL RATE, 
MULTIPLY BY 2 TO FIND THE ANNUAL RATE, k = 10%. 
THE ASSUMED RISK PREMIUM IS 4%, THUS 
ke SOL 10. 4.0.04 = 248, 
rom WHAT IS YOUR FINAL ESTIMATE FOR THE COST OF EQUITY, k,? 
ANSWER: THE FINAL ESTIMATE FOR THE COST OF EQUITY WOULD SIMPLY BE THE 
AVERAGE OF THE VALUES FOUND USING THE ABOVE THREE METHODS. 
CAPM 14.2% 
DCF 1328 
BOND YIELD + R.P. 14.0 
AVERAGE 14.03 
H. WHAT IS COX’S WEIGHTED AVERAGE COST OF CAPITAL (WACC) ? 
ANSWER: WACC = waka(l - T) + Wpskps + Wee (Ks) 
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= 0.3(0.10) (0.6) + 0.1(0.09) + 0.6(0.14) 
= 0.111 = 11.1%. 
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I. WHAT FACTORS INFLUENCE COX’S COMPOSITE WACC? 


ANSWER: THERE ARE FACTORS THAT THE FIRM CANNOT CONTROL AND THOSE THAT THEY 
CAN CONTROL THAT INFLUENCE WACC. 
FACTORS THE FIRM CANNOT CONTROL: 
LEVEL OF INTEREST RATES 
MARKET CONDITIONS 
TAX RATES 
FACTORS THE FIRM CAN CONTROL: 
CAPITAL STRUCTURE POLICY 
DIVIDEND POLICY 
INVESTMENT POLICY 
J. SHOULD THE COMPANY USE THE COMPOSITE WACC AS THE HURDLE RATE FOR 
EACH OF ITS PROJECTS? 
ANSWER: NO. THE COMPOSITE WACC REFLECTS THE RISK OF AN AVERAGE PROJECT 
UNDERTAKEN BY THE FIRM. THEREFORE, THE WACC ONLY REPRESENTS THE 
“HURDLE RATE” FOR A TYPICAL PROJECT WITH AVERAGE RISK. DIFFERENT 


a8) 
9) 
oO 
Gq 
GI 
Q 
HW 
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fa 
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Gl 


DIFFERENT RISKS. THI PROJECT’S WACC SHOULD BE 


ADJUSTED TO REFLECT THE PROJECT’S RISK. 


K. WHAT ARE THREE TYPES OF PROJECT RISK? HOW IS EACH TYPE OF RISK 
USED? 


ANSWER: THE THREE TYPES OF PROJECT RISK ARE: 


STAND-ALONE RISK 


MARKET RISK IS THEORETICALLY BEST IN MOST SITUATIONS. HOWEVER, 
CREDITORS, CUSTOMERS, SUPPLIERS, AND EMPLOYEES ARE MORE AFFECTED BY 
CORPORATE RISK. THEREFORE, CORPORATE RISK IS ALSO RELEVANT. STAND- 
ALONE RISK IS THE EASIEST TYPE OF RISK TO MEASURE. 


r 
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TAKING ON A PROJECT WITH A HIGH DEGREE OF EITHER STAND-ALONE OR 
CORPORATE RISK WILL NOT NECESSARILY AFFECT THE FIRM’S MARKET RISK. 
HOWEVER, IF THE PROJECT HAS HIGHLY UNCERTAIN RETURNS, AND IF THOSE 
RETURNS ARE HIGHLY CORRELATED WITH RETURNS ON THE FIRM’S OTHER 
ASSETS AND WITH MOST OTHER ASSETS IN THE ECONOMY, THE PROJECT WILL 
HAVE A HIGH DEGREE OF ALL TYPES OF RISK. 


L. WHAT PROCEDURES ARE USED TO DETERMINE THE RISK-ADJUSTED COST OF 
CAPITAL FOR A PARTICULAR PROJECT OR DIVISION? WHAT APPROACHES ARE 
USED TO MEASURE A PROJECT’S BETA? 
ANSWER: THE FOLLOWING PROCEDURES CAN BE USED TO DETERMINE A PROJECT’S RISK- 
ADJUSTED COST OF CAPITAL: 
(1) SUBJECTIVE ADJUSTMENTS TO THE FIRM’S COMPOSITE WACC. 
(2) ATTEMPT TO ESTIMATE WHAT THE COST OF CAPITAL WOULD BE IF THE 
PROJECT/DIVISION WERE A STAND-ALONE FIRM. THIS REQUIRES 
ESTIMATING THE PROJECT’S BETA. 
THE FOLLOWING APPROACHES CAN BE USED TO MEASURE A PROJECT’S BETA: 
(1) PURE PLAY APPROACH. FIND SEVERAL PUBLICLY TRADED COMPANIES 
EXCLUSIVELY IN THE PROJECT’S BUSINESS. THEN, USE THE AVERAGE OF 
THEIR BETAS AS A PROXY FOR THE PROJECT’S BETA. (IT’S HARD TO 
FIND SUCH COMPANIES.) 
(2) ACCOUNTING BETA APPROACH. RUN A REGRESSION BETWEEN THE 
PROJECT’S ROA AND THE S&P INDEX ROA. ACCOUNTING BETAS ARE 
CORRELATED 
(0.5 - 0.6) WITH MARKET BETAS. HOWEVER, YOU NORMALLY CAN’T GET 
DATA ON NEW PROJECT ROAs BEFORE THE CAPITAL BUDGETING DECISION 


HAS B 
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BEN 


MADE. 
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M. COX IS INTERESTED IN ESTABLISHING A NEW DIVISION, WHICH WILL FOCUS 
PRIMARILY ON DEVELOPING NEW INTERNET-BASED PROJECTS. IN TRYING TO 
DETERMINE THE COST OF CAPITAL FOR THIS NEW DIVISION, YOU DISCOVER 
THAT STAND-ALONE FIRMS INVOLVED IN SIMILAR PROJECTS HAVE ON AVERAGE 
THE FOLLOWING CHARACTERISTICS: 

e THEIR CAPITAL STRUCTURE IS 10 PERCENT DEBT AND 90 PERCENT COMMON 
EQUITY. 

e THEIR COST OF DEBT IS TYPICALLY 12 PERCENT. 

e THE BETA IS 1.7. 

GIVEN THIS INFORMATION, WHAT WOULD YOUR ESTIMATE BE FOR THE 


DIVISION’S COST OF CAPITAL? 


ANSWER: 
Ks priv. = ker + (Ku —- Kerr) borv. 
= 73 + (63)1.7 = 17.2%. 


WACCoprv. Waka(1 - T) + Weks 
0.1(12%) (0.6) + 0.9(17.2%) 


16.2%. 


THE DIVISION’S WACC = 16.2% VS. THE CORPORATE WACC = 11.1%. THI 
DIVISION’S MARKET RISK IS GREATER THAN THE FIRM’S AVERAGE PROJECTS. 
TYPICAL PROJECTS WITHIN THIS DIVISION WOULD BE ACCEPTED IF THEIR 
RETURNS ARE ABOVE 16.2 PERCENT. 


(e| 


H 
iT 


N. EXPLAIN IN WORDS WHY NEW COMMON STOCK THAT IS RAISED EXTERNALLY HAS 
A HIGHER PERCENTAGE COST THAN EQUITY THAT IS RAISED INTERNALLY BY 
REIVESTING EARNINGS. 


ANSWER: HE COMPANY IS RAISING MONEY IN ORD! 


Gl 


R TO MAKE AN INVESTMENT. THE 


r. 


FOQUIRED RATE OF RETURN, CONSIDERING RISK AND ALTERNATIVE INVESTMENT 


T 
MONEY HAS A COST, AND THIS COST IS BASED PRIMARILY ON THE INVESTORS’ 
R 
O 


PPORTUNITIES. SO, THE NEW INVESTMENT MUST PROVIDE A RETURN AT 


EAST EQUAL TO THE INVESTORS’ OPPORTUNITY COST. 


IF THE COMPANY RAISES CAPITAL BY SELLING STOCK, THE COMPANY 


DOESN’T GET ALL OF THE MONEY THAT INVESTORS PUT UP. FOR EXAMPLE, IF 


INVESTORS PUT UP $100,000, AND IF THEY EXPECT A 15 PERCENT RETURN ON 


THAT $100,000, THEN $15,000 OF PROFITS MUST BE GENERATED. BUT IF 
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LOTATION COSTS ARI 


[I] 


20 PERCENT ($20,000), THEN THE COMPANY WILL 


ECEIVE ONLY $80,000 OF THE $100,000 INVESTORS PUT UP. THAT $80,000 


EF 
R 
MUST THEN PRODUCE A $15,000 PROFIT, OR A 15/80 = 18.75% RATE OF 
R 


Fl 


TURN VERSUS A 15 PERCENT RETURN ON EQUITY RAISED AS RETAINED 
EARNINGS. 


COX ESTIMATES THAT IF IT ISSUES NEW COMMON STOCK, THE FLOTATION COST 
WILL BE 15 PERCENT. COLEMAN INCORPORATES THE FLOTATION COSTS INTO 
THE DCF APPROACH. WHAT IS THE ESTIMATED COST OF NEWLY ISSUED COMMON 
STOCK, TAKING INTO ACCOUNT THE FLOTATION COST? 


ANSWER: 


eee als 
Pp (1 - F) 
$4.19(1.05) 


7 $50(1 - 0.15) 


SUPPOSE COX ISSUES 30-YEAR DEBT WITH A PAR VALUE OF $1,000 AND A 
COUPON RATE OF 10%, PAID ANNUALLY. IF FLOTATION COSTS ARE 2 
PERCENT, WHAT IS THE AFTER-TAX COST OF DEBT FOR THE NEW BOND? 


ANSWER: 


USING A FINANCIAL CALCULATOR, N = 30, PV = (1-0.02) (1000) = 980, PMT 


= -(1-0.40) (100) = -60, FV = -1000. THE RESULTING I IS 6.15%, WHICH 


IS THE AFTER-TAX COST OF DEBT. 


WHAT FOUR COMMON MISTAKES IN ESTIMATING THE WACC SHOULD COX AVOID? 


ANSWER: 


1. USE THE CURRENT COST OF DEBT. DON’T USE THE COUPON RATI 


Gl 


ON A 


FIRM’S EXISTING DEBT AS THE PRE-TAX COST OF DEBT. 


2. WHEN ESTIMATING THE RISK PREMIUM FOR THE CAPM APPROACH, DON’T 


Tr. 


SUBTRACT THE CURRENT LONG-TERM T-BOND RATE FROM THE HISTORICAL 


AVERAGE RETURN ON STOCKS. 
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T. 


FOR EXAMPLE, THE HISTORICAL AVERAGE RETURN ON STOCKS HAS BEEN 


ABOUT 12.7%. IF INFLATION HAS DRIVEN THE CURRENT RISK-FREE RATE 


UP TO 10%, IT WOULD BE WRONG TO CONCLUDE THAT THE CURRENT MARKET 
RISK PREMIUM IS 12.7% - 10% = 2.7%. IN ALL LIKELIHOOD, INFLATI 


E 


7] 


WOULD ALSO HAVE DRIVEN UP THE EXPECTED RETURN ON THE MARKET. 


r. 


THEREFORE, THE HISTORICAL RETURN ON THE MARKET WOULD NOT B 


eal 
id 


GOOD ESTIMATE OF THE CURRENT EXPECTED RETURN ON THE MARKET. 


3. USE THE TARGET CAPITAL STRUCTURE TO DETERMINE THE WEIGHTS FOR TH 


Gl 


WACC. IF YOU DON’T HAVE THE TARGET WEIGHTS, THEN USE MARK 


Gl 
= 


VALUE RATHER THAN BOOK VALUE TO OBTAIN THE WEIGHTS. USE THE BOOK 


r. 


VALUE OF DEBT ONLY AS A LAST RESORT. 


4. ALWAYS REMEMBER THAT CAPITAL COMPONENTS ARE SOURCES OF FUNDING 


E 


THAT COME FROM INVESTORS. IF IT’S NOT A SOURCE OF FUNDING FROM 


AN INVESTOR, THEN IT’S NOT A CAPITAL COMPONENT. 
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Chapter 12 


Putting the Pieces Together: Corporate Valuation and 


12-1 


Value-Based Management 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


Assets-in-place, also known as operating assets, include the land, 
buildings, machines, and inventory that the firm uses in its operations 
to produce its products and services. Growth options are not tangible. 
They include items such as R&D and customer relationships. Financial, 
or nonoperating, assets include investments in marketable securities 
and non-controlling interests in the stock of other companies. 


Operating current assets are the current assets used to support 
operations, such as cash, accounts receivable, and inventory. It does 
not include short-term investments. Operating current liabilities are 
the current liabilities that are a natural consequence of the firm’s 
operations, such as accounts payable and accruals. It does not include 
notes payable or any other short-term debt that charges interest. Net 
operating working capital is operating current minus operating current 
liabilities. Operating capital is sum of net operating working capital 
and operating long-term assets, such as net plant and equipment. 
Operating capital also is equal to the net amount of capital raised 
from investors. This is the amount of interest-bearing debt plus 
preferred stock plus common equity minus short-term investments. NOPAT 
is the amount of net income a company would generate if it had no debt 
and held no financial assets. NOPAT is a better measure of the 
performance of a company’s operations because debt lowers income. In 
order to get a true reflection of a company’s operating performance, 
one would want to take out debt to get a clearer picture of the 
Situation. Free cash flow is the cash flow actually available for 
distribution to investors after the company has made all the 
investments in fixed assets and working capital necessary to sustain 
ongoing operations. It is the most important measure of cash flows 
because it shows the exact amount available to all investors. 


The value of operations is the present value of all the future free 
cash flows that are expected from current assets-in-place and the 
expected growth of assets-in-place when discounted at the weighted 
average cost of capital: 


= FCF, 


ee 
op(at time 0) 2, (1 Ss WACC)' 


The terminal, or horizon value, is the value of operations at the end 
of the explicit forecast period. It is equal to the present value of 
all free cash flows beyond the forecast period, discounted back to the 
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end of the forecast period at the weighted average cost of capital: 
FCF,,, FCF, (1+g) 


V : = = < 
op(at time N) WACC ~g WACC ~g 


The corporate valuation model defines the total value of a company as 
the value of operations plus the value of nonoperating assets plus the 
value of growth options. 


d. Value-based management is the systematic application of the corporate 
value model to a company’s decisions. The four value drivers are th 
growth rate in sales (g), operating profitability (OP=NOPAT/Sales), 
capital requirements (CR=Capital/Sales), and the weighted average cost 
of capital (WACC). Return on Invested Capital (ROIC) is NOPAT divided 
by the amount of capital that is available at the beginning of the 
year. 


e. Managerial entrenchment occurs when a company has such a weak board of 
directors and has such strong anti-takeover provisions in its corporate 
charter that senior managers feel there is very little chance that they 
will be removed. Non-pecuniary benefits are perks that are not actual 
cash payments, such as lavish offices, memberships at country clubs, 
corporate jets, and excessively large staffs. 


f. Targeted share repurchases, also known as greenmail, occur when a 
company buys back stock from a potential acquiror at a higher than 
fair-market price. In return, the potential acquiror agrees not to 
attempt to take over the company. Shareholder rights provisions, also 
known as poison pills, allow existing shareholders in a company to 
purchase additional shares of stock at a lower than market value if a 
potential acquiror purchases a controlling stake in the company. A 
restricted voting rights provision automatically deprives a shareholder 
of voting rights if the shareholder owns more than a specified amount 
of stock. 


g. A stock option allows its owner to purchase a share of stock at a fixed 


price, called th xercise price, no matter what the actual price of 
the stock is. Stock options always have an expiration date, after 
which they cannot be exercised. A restricted stock grant allows an 


employee to buy shares of stock at a large discount from the current 
stock price, but th mploy is restricted from selling the stock for 
a specified number of years. An Employee Stock Ownership Plan, often 
called an ESOP, is a type of retirement plan in which employees own 
stock in the company. 


12-2 The first step is to find the value of operations by discounting all 
expected future free cash flows at the weighted average cost of capital. 
The second step is to find the total corporate value by summing the value 
of operations, the value of nonoperating assets, and the value of growth 
options. The third step is to find the value of equity by subtracting the 
value of debt and preferred stock from the total value of the corporation. 
The last step is to divide the value of equity by the number of shares of 
common stock. 
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12-3 


12-4 


12-5 


A company can be profitable and yet have an ROIC that is less than the 
WACC if the company has large capital requirements. If ROIC is less than 
the WACC, then the company is not earning enough on its capital to satisfy 
its investors. Growth adds even more capital that is not satisfying 
investors, hence, growth decreases value. 


Entrenched managers consume to many perquisites, such as lavish offices, 
excessive staffs, country club memberships, and corporate jets. They also 
invest in projects or acquisitions that make the firm larger, even if they 
don’t make the firm more valuable. 


Stock options in compensation plans usually are issued with an exercise 
price equal to the current stock price. As long as the stock price 
increases, the option will become valuable, even if the stock price 
doesn’t increase as much as investors expect. 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


12-1 NOPAT 


EBIT(1 - T) 
= 100(1 - 0.4) = $60. 


Net operating WCoi1 = ($27 + $80 + $106) - ($52 + $28) 
= $213 - $80 = $133. 


Operating capitaloi = $133 + $265 = $398. 


($28 + $84 + $112) - ($56 + $28) 
= $224 - $84 = $140. 


Net operating WCo2 


Operating capital02 = $140 + $281 = $421. 


FCF = NOPAT - Net investment in operating capital 
$100(0.6) - ($421 - $398) 
= $37.0. 


12-2 Value of operations = Vop = PV of expected future free cash flow 


FCF (1+ g) $400,000(1.05) 


Vop = $6,000,000. 
WACC ~ g 0.12 —0.05 
108,000 
a ae ee = $2,700,000. 
Pe Gyo O08 
oe Wacc = 12% + eee ae 


$80,000 $100,000 $108,000 


S$ 71,428.57 
19, T1939 


2,152,423.47 V = 2,700,000 = 
$2,303,571. 43 


108,000 
0.04 
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12-6 


L251 


12-8 


12-9 


12-10 


$40 (1.07) 


ly Wis = $713.33. 
0.13 -0.07 
b. 0 1 2 3 4 N 
WACC = 13% eo 71% | Lk 
-20 30 40 
($ 17.70) ~ SN 
23.49 Vig Oe ELS 
522.10 153°%33 
$527.89 
c. Total valuet-o = $527.89 + $10.0 = $537.89. 
Value of common equt ty, Bqr037- 89 - $100 = $437.89. 
Price per share = - = $43.79. 


10.0 


The growth rate in FCF from 2003 to 2004 is g=( 
0.06. 


$707.55 (1.06) 
0.11-0.06 


= $15,000. 


Vop at 2003 


$200,000, 000 
0.098-0.05 
(-$40,000,000). 


Vopatz00s=$200, 000, 0004] Jto-09-0.103 


=$200,000,000 + 


$750.00-$707.55) /$707.50 


MVA = $160,000,000 - $200,000,000 = -40,000,000. 
Capital2oos = Sales200s (0.43)= $129,000,000. 
129,000,000 $300,000,000 (1 + 0.05) 0. ob = ..608 0.43 
Mepavsnon'= rean ne 0 E 0.098 - 0.05 , a (506) 
= $129,000,000 + [$6,562,500,000] [0.020] 
= $129,000,000 + $130,375,000 = $259,375,000. 
Total corporate value = Value of operations + marketable securities 
= $756 + $77 = $833 million. 
Value of equity = Total corporate valu debt Preferred stock 
= $833 - ($151 + $190) - $76 = $416 million. 
Total corporate value = Value of operations + marketable securities 
= $651 + $47 = $698 million. 
Value of equity = Total corporate valu debt Preferred stock 
= $698 - ($65 + $131) - $33 = $469 million. 

Price per share = $469 / 10 = $46.90. 
a. NOPAT2002 = $108.6(1-0.4) = $65.16 

NOWC2002 = ($5.6 + $56.2 + $112.4) — ($11.2 + $28.1) = $134.9 million. 

Capitalzooz2 = $134.9 + $397.5 = $532.4 million. 

FCF2002 = NOPAT —- Investment in Capital = $65.16 - ($532.4 - $502.2) 

= $65.16 - $30.2 = $34.96 million. 

b. HV2002 = [$34.96(1.06)]/(0.11-0.06) = $741.152 million. 
C. Vop at 12/31/2001 = [$34.96 + $741.152]/(1+0.11) = $699.20 million. 
d. Total corporate value = $699.20 + $49.9 = $749.10 million. 
e. Value of equity = $749.10 - ($69.9 + $140.8) - $35.0 = $503.4 million. 

Price per share = $503.4 / 10 = $50.34. 
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SOLUTION TO SPREADSHEET PROBLEMS 


12-11 The detailed solution for the problem is available both on _ the 
instructor’s resource CD-ROM (in the file “Solution for Ch 12-11 Build a 
Model.xls”) and on the instructor’s side of the Harcourt College 
Publishers’ web site, http://www.harcourtcollege.com/finance/theory. 


12-12 The inputs and outputs for all three growth scenarios are shown below for 
each of the three divisions. The spread for Division A is 0, so all 
growth rates produce the same MVA. The spread for Division B is negative, 
so the low growth rate (3%) produces the best MVA, although it still is 
negative. The spread for division C is positive, so the high growth rate 
(7%) produces the highest MVA. 


Division A: 


INPUT DATA: 

Most recent year's sales 800.0 800.0 800.0 
(millions of $) 

Sales growth rate 3.0% 5.0% 7.0% 

Operating profitability aio): TDi 7.5% 
(OP=NOPAT/Sales) 

Capital requirements 75.0% 75.0% 75.0% 
(CR=Capitalt-1/Salest) 

WACC 10.0% 10.0% 10.0% 

KEY OUTPUTS: 

EROIC 10.0% 10.0% 10.0% 

Spread (EROIC-WACC) 0.0% 0.0% 0.0% 

Value of operations 618.0 630.0 642.0 

Market value added (MVA) 0.0 0.0 0.0 

End of year sales 824.0 840.0 856.0 

End of year capital 636.5 661.5 686.9 

MODEL-GENERATED DATA: 

Most recent year's sales 800.0 800.0 800.0 

(millions of $) 

Forecasted sales for next year 824.0 840.0 856.0 

Forecasted NOPAT 61.8 63.0 64.2 

Start of year capital 618.0 630.0 642.0 

End of year capital 636.5 661.5 686.9 

Free cash flow 43.3 315 1:9;..3 

Value of operations 618.0 630.0 642.0 

Market value added 0.0 0.0 (0.0) 

Return on invested capital 10.0% 10.0% 10.0% 

(EROIC=NOPAT/start of year 

capital) 

Spread (EROIC-WACC) 0.0% 0.0% 0.0% 
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Division B: 

INPUT DATA: 

Most recent year's sales 800.0 800.0 800.0 
(millions of $) 

Sales growth rate 3.0% 5.0% 7.0% 

Operating profitability 9.0% 9.0% 9.0% 
(OP=NOPAT/Sales) 

Capital requirements 95.0% 95.0% 95.0% 
(CR=Capitalt-1/Salest) 

WACC 10.0% 10.0% 10.0% 

KEY OUTPUTS: 

EROIC 9.5% 9.5% 9.5% 

Spread (EROIC-WACC) -0.5% -0.5% -0.5% 

Value of operations A2Z329 714.0 670.5 

Market value added (MVA) (58.9) (84.0)] (142.7) 

End of year sales 824.0 840.0 856.0 

End of year capital 806.3 837.9 870.1 

MODEL-GENERATED DATA: 

Most recent year's sales 800.0 800.0 800.0 

(millions of $) 

Forecasted sales for next year 824.0 840.0 856.0 

Forecasted NOPAT 74.2 75.6 ra eae) 

Start of year capital 782.8 798.0 813.2 

End of year capital 806.3 837.9 870.1 

Free cash flow 5:0...7 Sort 20.1 

Value of operations 12329 714.0 670.5 

Market value added (58.9) (84.0)] (142.7) 

Return on invested capital 9.5% 9.9%. 9.5% 

(EROIC=NOPAT/start of year 

capital) 

Spread (EROIC-WACC) -0.5% -0.5% -0.5% 
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Division C: 


INPUT DATA: 


Most recent year's sales 800.0 800.0 800.0 
(millions of $) 

Sales growth rate 3.0% 5.0% 7.0% 

Operating profitability 5.5% 5.5% 5.5% 
(OP=NOPAT/Sales) 

Capital requirements 40.0% 40.0% 40.0% 
(CR=Capitalt-1/Salest) 

WACC 10.0% 10.0% 10.0% 

KEY OUTPUTS: 

EROIC 13.8% 13.8% 13.8% 

Spread (EROIC-WACC) 3.8% 3.8% 3.8% 

Value of operations 506.2 588.0 770.4 

Market value added (MVA) 176.6 252::/0 428.0 

End of year sales 824.0 840.0 856.0 

End of year capital 339.05 352.8 366.4 

MODEL-GENERATED DATA: 

Most recent year's sales 800.0 800.0 800.0 

(millions of $) 

Forecasted sales for next year 824.0 840.0 856.0 

Forecasted NOPAT 45.3 46.2 47.1 

Start of year capital 329.6 336.0 342.4 

End of year capital 339.5 352.8 366.4 

Free cash flow 35.4 29.4 2e3:¢ J. 

Value of operations 506.2 588.0 770.4 

Market value added 176.6 252.0 428.0 

Return on invested capital 13.8% 13.8% 13.8% 

(EROIC=NOPAT/start of year 

capital) 

Spread (EROIC-WACC) 3.8% 3.8% 3.8% 
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CYBERPROBLEM 


12-13 The detailed solution for the cyberproblem is available on the 
instructor’s side of the Harcourt College Publishers’ web site, 
http://www. harcourtcollege.com/finance/theory. 
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MINI CASE 


YOU HAVE BEEN HIRED AS A CONSULTANT TO KULPA FISHING SUPPLIES (KFS), A COMPANY 


THAT IS SEEKING TO INCREASE ITS 
OF TWO PRIVATELY HELD COMPANIES THAT KFS IS CONSIDERING ACQUIRING. 


VALUE . 


BUT FIRST 


KFS HAS ASKED YOU TO ESTIMATE THE VALUE 


, 


THE SENIOR MANAGEMENT OF KFS WOULD LIKE FOR YOU TO EXPLAIN HOW TO VALUE 


COMPANIES THAT DON’T PAY ANY DIVIDENDS. 


AROUND THE FOLLOWING QUESTIONS. 


YOU HAVE STRUCTURED YOUR PRESENTATION 


A. LIST THE THREE TYPES OF ASSETS THAT COMPANIES OWN. 

ANSWER: ASSETS-IN-PLACE, GROWTH OPTIONS, AND NONOPERATING, OR FINANCIAL, ASSETS 

B. WHAT ARE ASSETS-IN-PLACE? HOW CAN THEIR VALUE BE ESTIMATED? 

ANSWER: ASSETS-IN-PLACE ARE TANGIBLE, SUCH AS BUILDINGS, MACHINES, INVENTORY. 

USUALLY THEY ARE EXPECTED TO GROW. THEY GENERATE FREE CASH FLOWS. 
THE PV OF THEIR EXPECTED FUTURE FREE CASH FLOWS, DISCOUNTED AT THE 
WACC, IS THE VALUE OF OPERATIONS. 

Cc. WHAT ARE GROWTH OPTIONS? HOW CAN THEIR VALUE BE ESTIMATED? 

ANSWER: GROWTH OPTIONS ARE NOT TANGIBLE. THEY INCLUDE R&D, SUCH AS AT DRUG 
COMPANIES AND GENETIC ENGINEERING COMPANIES, AND BUILDING CUSTOMER 
RELATIONSHIPS, SUCH AS AT AMAZON.COM. GROWTH OPTIONS ARE VALUED 
USING OPTION PRICING TECHNIQUES IN CHAPTER 15. 

D. WHAT ARE NONOPERATING ASSETS? HOW CAN THEIR VALUE BE ESTIMATED? 

ANSWER: NON OPERATING ASSETS ARE MARKETABLE SECURITIES AND OWNERSHIP OF NON- 
CONTROLLING INTEREST IN ANOTHER COMPANY. THE VALUE OF NONOPERATING 
ASSETS USUALLY IS VERY CLOSE TO FIGURE THAT IS REPORTED ON BALANCE 
SHEETS. 

E. WHAT IS THE TOTAL VALUE OF A CORPORATION? WHO HAS CLAIMS ON THIS 
VALUE? 

Mini Case: 12 - 10 


ANSWER: TOTAL CORPORATE VALUE IS SUM OF VALUE OF OPERATIONS, VALUE OF 
NONOPERATING ASSETS, AND VALUE OF GROWTH OPTIONS. (NO EXAMPLES IN THIS 
CHAPTER HAVE A GROWTH OPTION-- THIS IS DEFERRED UNTIL CHAPTER 15). 
DEBTHOLDERS HAVE FIRST CLAIM. PREFERRED STOCKHOLDERS HAVE THE NEXT 
CLAIM. ANY REMAINING VALUE BELONGS TO STOCKHOLDERS. 
F. 1. THE FIRST ACQUISITION TARGET IS A PRIVATELY HELD COMPANY IN A MATURE 
INDUSTRY. THE COMPANY CURRENTLY HAS FREE CASH FLOW OF $20 MILLION. 
ITS WACC IS 10% AND IT IS EXPECTED TO GROW AT A CONSTANT RATE OF 5%. 
THE COMPANY HAS MARKETABLE SECURITIES OF $100 MILLION. IT IS FINANCED 
WITH $200 MILLION OF DEBT, $50 MILLION OF PREFERRED STOCK, AND $210 
MILLION OF BOOK EQUITY. WHAT IS ITS VALUE OF OPERATIONS? 
ANSWER: 
_ FCF, (1+) 
ies Ne 
°  (WACC-g) 
20(1+ 0.05) 
op = oes = 420 
(0.10—0.05) 
F. 2. WHAT IS ITS TOTAL CORPORATE VALUE? WHAT IS ITS VALUE OF EQUITY? 
ANSWER: TOTAL CORPORATE VALUE = VOP + MKT. SEC. 
= $420 + $100 
= $520 MILLION 
VALUE OF EQUITY = TOTAL - DEBT - PREF. 
= $520 - $200 - $50 
= $270 MILLION 
F. 3. WHAT IS ITS MVA (MVA = TOTAL CORPORATE VALUE - TOTAL BOOK VALUE) ? 
ANSWER: MVA = TOTAL CORPORATE VALUE OF FIRM MINUS TOTAL BOOK VALUE OF FIRM 


TOTAL BOOK VALUE OF FIRM = BOOK VALUE OF EQUITY + BOOK VALUE OF DEBT 
+ BOOK VALUE OF PREFERRED STOCK 
$520 - ($210 + $200 + $50) 


= $60 MILLION 


MVA 


Mini Case: 12 -11 


G. 1. THE SECOND ACQUISITION TARGET IS A PRIVATELY HELD COMPANY IN A GROWING 
INDUSTRY. THE TARGET HAS RECENTLY BORROWED $40 MILLION TO FINANCE ITS 
EXPANSION; IT HAS NO OTHER DEBT OR PREFERRED STOCK. IT PAYS NO 
DIVIDENDS AND CURRENTLY HAS NO MARKETABLE SECURITIES. KFS EXPECTS THE 
COMPANY TO PRODUCE FREE CASH FLOWS OF -$5 MILLION IN ONE YEAR, $10 
MILLION IN TWO YEARS, AND $20 MILLION IN THREE YEARS. AFTER THREE 
YEARS, FREE CASH FLOW WILL GROW AT A RATE OF 6%. ITS WACC IS 10% AND 
IT CURRENTLY HAS 10 MILLION SHARES OF STOCK. WHAT IS ITS HORIZON VALUE 
(I.E., ITS VALUE OF OPERATIONS AT YEAR THREE)? WHAT IS ITS CURRENT 
VALUE OF OPERATIONS (I.E., AT TIME ZERO) ? 


ANSWER: Oke = 103 1 zZ 3 g = 6% 4 N 
eee 
-5 10 20 
$ -4.545 __ 
8.264 
15.026 
20 (1 + 0.06 
398.197 Veo, = 530 = ( ) 
$416.942 = VALUE OF OPERATIONS 0.10 — 0.06 
G. 2. WHAT IS ITS VALUE OF EQUITY ON A PRICE PER SHARE BASIS? 
ANSWER: 
VALUE OF EQUITY = VALUE OF OPERATIONS - DEBT 
= $416.94 - $40 = $376.94 MILLION. 
PRICE PER SHARE = $376.94/10 = $37.69. 
H. KFS IS ALSO INTERESTED IN APPLYING VALUE-BASED MANAGEMENT TO ITS OWN 


DIVISIONS. EXPLAIN WHAT VALUE-BASED MANAGEMENT IS. 


ANSWER: VBM IS THE SYSTEMATIC APPLICATION OF THE CORPORATE VALUATION MODEL TO 


r. 


r. 


ALL CORPORATE DECISIONS AND STRATEGIC INITIATIVES. THE OBJECTIVE OF 


VBM IS TO INCREASE MARKET VALUE ADDED (MVA). 


I. WHAT ARE THE FOUR VALUE DRIVERS? HOW DOES EACH OF THEM AFFECT VALUE? 


ANSWER: MVA Is DETERMINED BY FOUR DRIVERS: SALES GROWTH, OPERATING 
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PROFITABILITY (OP=NOPAT/SALES), CAPITAL REQUIREMENTS (CR=OPERATING 


MVA WILL 


COST OF CAPITAL. 


CAPITAL / SALES, AND THE WEIGHTED AVERAGE 


IMPROVE IF WACC IS REDUCED, OPERATING PROFITABILITY (OP) INCREASES, OR 


THE CAPITAL REQUIREMENT 


(CR) DECREASES. SEE THE NEXT QUESTION FOR AN 


EXPLANATION OF TH 


GI 


IMPACT OF GROWTH. 


J. WHAT IS RETURN ON INVESTED CAPITAL (ROIC) ? 


WHY IS THE SPREAD BETWEEN ROIC 


AND WACC SO IMPORTANT? 


ANSWER: ROIC IS THE RETURN ON THE CAPITAL THAT IS IN PLACE AT THE BEGINNING OF 

THE 

NOPAT 
PERI ROIC,,,=——— 

Capital, 
OD: 
IF THE SPREAD BETWEEN THE EXPECTED RETURN, ROICr1, AND THE REQUIRED 
RETURN, WACC, IS POSITIVE, THEN MVA IS POSITIVE AND GROWTH MAKES MVA 
LARGER. THE OPPOSITE IS TRUE IF THE SPREAD IS NEGATIVE. 

K. KFS HAS TWO DIVISIONS. BOTH HAVE CURRENT SALES OF $1,000, CURRENT 
EXPECTED GROWTH OF 5%, AND A WACC OF 10%. DIVISION A HAS HIGH 
PROFITABILITY (OP=6%) BUT HIGH CAPITAL REQUIREMENTS (CR=78%). DIVISION 
B HAS LOW PROFITABILITY (OP=4%) BUT LOW CAPITAL REQUIREMENTS (CR=273%) . 

WHAT IS THE MVA OF EACH DIVISION, BASED ON THE CURRENT GROWTH OF 53%? 
WHAT IS THE MVA OF EACH DIVISION IF GROWTH IS 6%? 
ANSWER: 
Sales, (1+ CR 
MVA, = U8) |! op _ wacc 
WACC—g (+g) 
DIVISION A DIVISION B 
OP 6% 6% 4% 4% 
CR 78% 78% 27% 27% 
GROWTH 5% 6% 5% 6% 
MVA (300.0) (360.0) 300.0 385.0 
Li: WHAT IS THE ROIC OF EACH DIVISION FOR 5% GROWTH AND FOR 6% GROWTH? HOW 


IS THIS RELATED TO MVA? 


Mini Case: 12 - 13 


ANSWER: 


DIVISION A DIVISION B 
CAPITALo $780 $780 $270 $270 
GROWTH 5% 6% 5% 6% 
SALESi $1,050 $1,060 $1,050 $1,060 
NOPATi $63 $63.6 $42 $42.4 
ROICi 8.1% 8.2% 15.6% 15.7% 
MVA (300.0) (360.0) 300.0 385.0 
THE EXPECTED ROIC OF DIVISION A IS LESS THAN THE WACC, SO THE DIVISION 
SHOULD POSTPONE GROWTH EFFORTS UNTIL IT IMPROVES ROIC BY REDUCING 
CAPITAL REQUIREMENTS (E.G., REDUCING INVENTORY) AND/OR IMPROVING 
PROFITABILITY. 
THE EXPECTED ROIC OF DIVISION B IS GREATER THAN THE WACC, SO THE 
DIVISION SHOULD CONTINUE WITH ITS GROWTH PLANS. 


M. THE MANAGERS AT KFS HAVE HEARD THAT CORPORATE GOVERNANCE CAN AFFECT 
SHAREHOLDER VALUE. LIST FOR THEM THE THREE MECHANISMS OF CORPORATE 
GOVERNANCE . 

ANSWER: THE THREE MECHANISMS ARE PROVISIONS IN THE CHARTER THAT AFFECT 
TAKEOVERS, COMPOSITION OF THE BOARD OF DIRECTORS, AND COMPENSATION 
PLANS. 

N. WHY IS ENTRENCHED MANAGEMENT POTENTIALLY HARMFUL TO SHAREHOLDERS ? 

ANSWER: ENTRENCHMENT OCCURS WHEN THERE IS LITTLE CHANCE THAT POORLY PERFORMING 
MANAGERS WILL BE REPLACED. THERE ARE TWO CAUSES: ANTI-TAKEOVER 
PROVISIONS IN THE CHARTER AND A WEAK BOARD OF DIRECTORS. ENTRENCHED 
MANAGERS. 

MANAGEMENT CONSUMES PERKS: LAVISH OFFICES, CORPORATE JETS, EXCESSIVELY 
LARGE STAFFS, MEMBERSHIPS AT COUNTRY CLUBS 

MANAGEMENT ACCEPTS PROJECTS (OR ACQUISITIONS) TO MAKE FIRM LARGER, EVEN 
IF MVA GOES DOWN. THIS IS BECAUSE SALARY AND PRESTIGE ARE HIGHLY 
CORRELATED WITH SIZE. 

oO. LIST THREE PROVISIONS IN THE CORPORATE CHARTER THAT AFFECT TAKEOVERS. 

ANSWER: THESE INCLUDE TARGETED SHARE REPURCHASES (1.E., GREENMAIL), 

Mini Case: 12 - 14 


ee 
oO 


r. 


SHAREHOLDER RIGHTS PROVISIONS (I.E., POISON PILLS), AND RESTRICT 


VOTING RIGHTS PLANS. 


P. EXPLAIN THE DIFFERENCE BETWEEN INSIDERS AND OUTSIDERS ON THE BOARD OF 
DIRECTORS. WHAT ARE INTERLOCKING BOARDS? 


ANSWER: WEAK BOARDS HAVE MANY INSIDERS (1I.E., THOSE WHO ALSO HAVE ANOTHER 
POSITION IN THE COMPANY) COMPARED WITH OUTSIDERS. INTERLOCKING BOARDS 
ARE WEAKER (CEO OF COMPANY A SITS ON BOARD OF COMPANY B, CEO OF B SITS 
ON BOARD OF A). 

Q. WHAT IS A STOCK OPTION IN A COMPENSATION PLAN? 


R OF OPTION THE RIGHT TO BUY A SHARE OF THE COMPANY’S STOCK 


r. 


ANSWER: GIVES OWN 
AT A SPECIFIED PRICE (CALLED THE EXERCISE PRICE) EVEN IF THE ACTUAL 


r. 


STOCK PRICE IS HIGHER. USUALLY CAN’T EXERCISE THE OPTION FOR SEVERAL 


r. 


ED THE VESTING PERIOD). CAN’T EXERCISE THE OPTION AFTER A 


YEARS (CAL 
CERTAIN NUMBER OF YEARS (CALLED THE EXPIRATION, OR MATURITY, DATE). 


Mini Case: 12 -15 


Chapter 13 
The Basics of Capital Budgeting 


Evaluating Cash Flows 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


13-1 a. The capital budget outlines the planned expenditures on fixed 
assets. Capital budgeting is the whole process of analyzing projects 
and deciding whether they should be included in the capital budget. 
This process is of fundamental importance to the success or failure 
of the firm as the fixed asset investment decisions chart the course 
of a company for many years into the future. Strategic business 
plan is a long-run plan which outlines in broad terms the firm’s 
basic strategy for the next 5 to 10 years. 


b. The payback, or payback period, is the number of years it takes a 


firm to recover its project investment. Payback may be calculated 
with either raw cash flows (regular payback) or discounted cash 
flows (discounted payback). In either case, payback does not 
capture a project's entire cash flow stream and is thus not the 
preferred evaluation method. Note, however, that the payback does 
measure a project's liquidity, and hence many firms use it as a risk 
measure. 


c. Mutually exclusive projects cannot be performed at the same time. 
We can choose either Project 1 or Project 2, or we can reject both, 
but we cannot accept both projects. Independent projects can be 
accepted or rejected individually. 


d. Th net present value (NPV) and internal rate of return (IRR) 
techniques are discounted cash flow (DCF) evaluation techniques. 
These are called DCF methods because they explicitly recognize the 


time value of money. NPV is the present value of the project's 
expected future cash flows (both inflows and outflows), discounted 
at the appropriate cost of capital. NPV is a direct measure of the 


value of the project to shareholders. 


e. The internal rate of return (IRR) is the discount rate that equates 
the present value of the expected future cash inflows and outflows. 
IRR measures the rate of return on a project, but it assumes that 
all cash flows can be reinvested at the IRR rate. 


f. The modified internal rate of return (MIRR) assumes that cash flows 
from all projects are reinvested at the cost of capital as opposed 
to the project's own IRR. This makes the modified internal rate of 
return a better indicator of a project's true profitability. The 
profitability index is found by dividing the project’s PV of future 
cash flows by its initial cost. A profitability index greater than 
1 is equivalent to a positive NPV project. 
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13-2 


13-3 


13-4 


13-5 


13-6 


g. An NPV profile is the plot of a project's NPV versus its cost of 
capital. The crossover rate is the cost of capital at which the NPV 
profiles for two projects intersect. 


h. Capital projects with nonnormal cash flows have a large cash outflow 


ither sometime during or at the end of their lives. A common 
problem encountered when valuating projects with nonnormal cash 
flows is multiple IRRs. A project has normal cash flows if one or 


more cash outflows (costs) are followed by a series of cash inflows. 


i. The hurdle rate is the project cost of capital, or discount rate. 
It is the rate used in discounting future cash flows in the NPV 
method, and it is the rate that is compared to the IRR. 


3. The mathematics of the NPV method imply that project cash flows are 
reinvested at the cost of capital while the IRR method assumes 
reinvestment at the IRR. Since project cash flows can be replaced 
by new external capital which costs k, the proper reinvestment rate 
assumption is the cost of capital, and thus the best capital budget 
decision rule is NPV. 


k. The post-audit is the final aspect of the capital budgeting process. 
The post-audit is a feedback process in which the actual results are 
compared with those predicted in the original capital budgeting 
analysis. The post-audit has several purposes, the most important 
being to improve forecasts and improve operations. 


Project classification schemes can be used to indicate how much 
analysis is required to evaluate a given project, the level of the 
executive who must approve the project, and the cost of capital that 
should be used to calculate the project's NPV. Thus, classification 
schemes can increase th fficiency of the capital budgeting process. 


The NPV is obtained by discounting future cash flows, and _ the 
discounting process actually compounds the interest rate over time. 
Thus, an increase in the discount rate has a much greater impact on a 
cash flow in Year 5 than on a cash flow in Year 1. 


This question is related to Question 13-3 and the same rationale 
applies. With regard to the second part of the question, the answer is 
no; the IRR rankings are constant and independent of the firm's cost of 
capital. 


The NPV and IRR methods both involve compound interest, and the 
mathematics of discounting requires an assumption about reinvestment 
rates. The NPV method assumes reinvestment at the cost of capital, 
while the IRR method assumes reinvestment at the IRR. MIRR is a 
modified version of IRR which assumes reinvestment at the cost of 
capital. 


The statement is true. The NPV and IRR methods result in conflicts 
only if mutually exclusive projects are being considered since the NPV 
is positive if and only if the IRR is greater than the cost of capital. 
If the assumptions were changed so that the firm had mutually exclusive 
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13-7 


13-8 


13-8 


projects, then the IRR and NPV methods could lead to different 
conclusions. A change in the cost of capital or in the cash flow 
streams would not lead to conflicts if the projects were independent. 
Therefore, th IRR method can be used in lieu of the NPV if the 
projects being considered are independent. 


Yes, if the cash position of the firm is poor and if it has limited 
access to additional outside financing. But even here, the 
relationship between present value and cost would be a better decision 
tool. 


a. In general, the answer is no. The objective of management should be 
to maximize value, and as we point out in subsequent chapters, stock 
values ar determined by both earnings and growth. The NPV 


calculation automatically takes this into account, and if the NPV of 
a long-term project exceeds that of a short-term project, the higher 
future growth from the long-term project must be more than enough to 
compensate for the lower earnings in early years. 


b. If the same $100 million had been spent on a short-term project--one 
with a faster payback--reported profits would have been higher for a 
period of years. This is, of course, another reason why firms 
sometimes use the payback method. 


Generally, the failure to employ common life analysis in such 
situations will bias the NPV against the shorter project because it 
"gets no credit" for profits beyond its initial life, even though it 


could possibly be "renewed" and thus provide additional NPV. 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


$52,125/$12,000 = 4.3438, so the payback is about 4 years. 


NPV = -$52,125 + $12,000[(1/i)-(1/ (1% (1+i)") ] 
-$52,125 + $12,000[(1/0.12)-(1/(0.12* (1+0.12)%) ] 
= -$52,125 + $12,000(4.9676) = $7,486.20. 


Financial calculator: Input the appropriate cash flows into the cash 
flow register, input I = 12, and then solve for NPV = $7,486.68. 


Financial calculator: Input the appropriate cash flows into the cash 
flow register and then solve for IRR = 16%. 


Project K's discounted payback period is calculated as follows: 


Annual Discounted @12% 

Period Cash Flows Cash Flows Cumulative 

0 ($52,125) ($52,125.00) ($52,125.00) 

1 12,000 10,714.80 (41,410.20) 

2 12,000 9,566.40 (31,843.80) 

3 12,000 8,541.60 (23,302.20) 

4 12,000 7,626.00 (15,676.20) 

5 12,000 6,808.80 (8,867.40) 

6 12,000 6,079.20 (2,788.20) 

7 12,000 5,427.60 2,639.40 

8 12,000 4,846.80 7,486.20 
$2,788.20 

The discounted payback period is 6 4 years, or 6.51 years. 

$5,427.60 


Alternatively, since the annual cash flows are the same, one can divide 


$12,000 by 1.12 (the discount rate = 12%) to arrive at CFi and then 
continue to divide by 1.12 seven more times to obtain the discounted 
cash flows (Column 3 values). The remainder of the analysis would be 
the same. 
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13-5 MIRR: PV Costs = $52,125. 
FV Inflows: 


PV FV 
a a 


! 

12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 
L_, 13,440 
Lo 15, 053 
16,859 
18,882 
21,148 
23,686 
26,528 


52,125 ——————— MIRR = 13.895 ——______——_—_._ 147, 596 


Financial calculator: Obtain the FVA by inputting N = 8, I = 12, PV = 
0, PMT = 12000, and then solve for FV = $147,596. The MIRR can be 
obtained by inputting N = 8, PV = -52125, PMT = 0, FV = 147596, and 
then solving for I = 13.89%. 


13-6 Project A: 


Using a financial calculator, enter the following: 


CFo = -15000000 
CFi = 5000000 
CF2 = 10000000 
CF3 = 20000000 


I = 10; NPV = $12,836,213. 


Change I = 10 to I = 5; NPV = $16,108,952. 


Change I 5 to I = 15; NPV $10,059,587. 


Project B: 


Using a financial calculator, enter the following: 


CFo = -15000000 
CF; = 20000000 
CF, = 10000000 
CF3 = 6000000 


I = 10; NPV = $15,954,170. 


Change I = 10 to I = 5; NPV = $18,300,939. 


5 to I = 15; NPV 


Change I $13,897,838. 
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13-7 Using a financial calculator, enter the following: 


CFo = -200 
CFi = 235 
CEg= 65 
CF3 = 300 


I = 11.5; NPV = $174.90. 


13-8 Truck: 


NPV = -$17,100 + $5,100 (PVIFAia:,5) 
= -$17,100 + $5,100(3.4331) = -$17,100 + $17,509 
= $409. (Accept) 
Financial calculator: Input the appropriate cash flows into the cash 


flow register, input I = 14, and then solve for NPV = $409. 


Financial calculator: Input the appropriate cash flows into the cash 
flow register and then solve for IRR = 14.99% ~ 15%. 


MIRR: PV Costs = $17,100. 


FV Inflows: 


PV FV 
ae ; 
5,100 5,100 5,100 5,100 5,100 


Lu, 5,814 


028 
_ ;._aS lle ESO 


> _ 8, 614 


fo) 


17,100 «——————————_ MIRR = 14.54% (Accept) 33,712 


Financial calculator: Obtain the FVA by inputting N = 5, I = 14, PV = 
O, PMT = 5100, and then solve for FV = $33,712. The MIRR can be 
obtained by inputting N = 5, PV = -17100, PMT = 0, FV = 33712, and then 
solving for I = 14.54%. 


Pulley: 
NPV = -$22,430 + $7,500(3.4331) = -$22,430 + $25,748 
= $3,318. (Accept) 
Financial calculator: Input the appropriate cash flows into the cash 


flow register, input I = 14, and then solve for NPV = $3,318. 


Financial calculator: Input the appropriate cash flows into the cash 
flow register and then solve for IRR = 20%. 


Answers and Solutions: 13 -6 Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. 


MIRR: PV Costs = $22,430. 


FV Inflows: 


PV FV 
2 a a a 
7,500 7,500 7,500 7,500 7,500 
Dees 8,550 
Ls 9 747 


——.........>—000 S++ Tia 
o_o —- > _ 12, 667 


° 


22,430 ———. MI RR = 17.19% (Accept) 49,576 


Financial calculator: Obtain the FVA by inputting N = 5, I = 14, PV = 
0, PMT = 7500, and then solve for FV = $49,576. The MIRR can be 
obtained by inputting N = 5, PV = -22430, PMT = 0, FV = 49576, and then 
solving for I = 17.19%. 


13-9 Electric-powered: 


NPVz = -$22,000 + $6,290 [(1/i)-(1/ (i%* (1+i)*) ] 
= -$22,000 + $6,290 [(1/0.12)-(1/(0.12* (1+0.12) °) ] 
= -$22,000 + $6,290(4.1114) = -$22,000 + $25,861 = $3,861. 


Financial calculator: Input the appropriate cash flows into the cash 
flow register, input I = 12, and then solve for NPV = $3,861. 


Financial calculator: Input the appropriate cash flows into the cash 
flow register and then solve for IRR = 18%. 


Gas-powered: 
NPV, = -$17,500 + $5,000 [(1/i)-(1/ (1% (1+i)*) J 
= -$17,500 + $5,000 [(1/0.12)-(1/(0.12* (140.12) °) ] 
= -$17,500 + $5,000(4.1114) = -$17,500 + $20,557 = $3,057. 


Financial calculator: Input the appropriate cash flows into the cash 
flow register, input I = 12, and then solve for NPV = $3,057. 


Financial calculator: Input the appropriate cash flows into the cash 
flow register and then solve for IRR = 17.97% ~ 18%. 

The firm should purchase th lectric-powered forklift because it 
has a higher NPV than the gas-powered forklift. The company gets a 
high rate of return (18% > k = 12%) on a larger investment. 


13-10 Financial calculator solution, NPV: 
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Project § 


Inputs 5 12 3000 0 
Output = -10,814.33 
NPVs = $10,814.33 - $10,000 = $814.33. 
Project L 
Inputs 7400 
Output = -26,675.34 
NPV, = $26,675.34 - $25,000 = $1,675.34. 
Financial calculator solution, IRR: 
Input CFo = -10000, CF; = 3000, N; = 5, IRRs = ? IRRs 15:24 5%. 
Input CFo = -25000, CFi = 7400, N; = 5, IRR, = ? IRR, = 14.67% 
Financial calculator solution, MIRR: 
Project S 
Inputs 3000 
Output = -19,058.54 
PV costss = $10,000. 
FV inflowss = $19,058.54. 
Inputs -10000 19058.54 
Output = 13.77 


MIRRs = 13.77%. 
Project L 


Inputs 
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Output = -47,011.07 


PV costs, = $25,000. 
FV inflows, = $47,011.07. 


Inputs 5 -25000 0 47011.07 


Output = 13.46 
MIRR, = 13.46%. 


PIs = See 7 oes PI, = en Aca 06 is 
$10,000 $25,000 


Thus, NPV; > NPVs, IRRs > IRRz:, MIRRs > MIRRz, and PIs > PI,. 


The scale 


difference between Projects S and L result in the IRR, MIRR, and PI 
favoring S over L. However, NPV favors Project L, and hence L should 


be chosen. 


13-11 a. The IRRs of the two alternatives ar undefined. To calculate an 


IRR, the cash flow stream must include both cash 
outflows. 


inflows and 


b. The PV of costs for the conveyor system is -$556,717, while the PV 
of costs for the forklift system is -$493,407. Thus, the forklift 
system is expected to be -S493,407 - (-$556,717) = $63,310 less 
costly than the conveyor system, and hence the forklifts should be 


used. 
Note: If the PVIFA interest factors are used, 
-$556,720 and PVp = -$493,411. 
13-12 Project X: 0 12% 1. 2 3 4 
| - | | | | 
-1,000 100 300 400 700 
LH, 448 
ee 376 
140 
1,664 
1,000 qs“ 13.59% = MIRRy: | 
$1,000 = $1,664.81/(1 + MIRRx)?. 
Project Y: ; 12% : i ( : 
-1,000 1,000 100 50 50. 
— 56 
—— ee 125%: 


then PVce = 


.00 
.00 
632 
49 
.81 


00 
.00 
44 
o3 


1,404. 
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13-13 


aaa 


1,000 «——————_ 13.10% = MIRRy 
$1,000 = $1,636.37/(1 + MIRRy)?‘. 
Thus, since MIRRxy > MIRRy, Project X should be chosen. 


Alternative step: You could calculate NPVs, see that Project X has the 
higher NPV, and just calculate MIRRx. 


NPVx = $58.02 and NPVy = $39.94. 

Input the appropriate cash flows into the cash flow register, and then 
calculate NPV at 10% and the IRR of each of the projects: 

Project S: NPVs = $39.14; IRRs = 13.49%. 

Project L: NPV, = $53.55; IRR, = 11.74%. 


Since Project L has the higher NPV, it is the better project 


13-14 Step 1: Determine the PMT: 
di: 10 
12% | 
T eo @ — ou —_§ 
1,000 PMT PMT 
With a financial calculator, input N = 10, I = 12, PV = -1000, 
and FV = 0 to obtain PMT = $176.98. 
Step 2: Calculate the project's MIRR: 
PMT 7 TV 
176.98 aD 2,820.61 
MIRR = 10.93% 
FV of inflows: With a financial calculator, input N = 10, I = 
10, PV = 0, and PMT = 176.98 to obtain FV = $2,820.61. Then 
input 
N = 10, PV = -1000, PMT = O, and FV = 2820.61 to obtain 
I = MIRR = 10.93%. 
13-15 a. Purchase price S$ 900,000 
Installation 165,000 
Initial outlay $1,065,000 


CFo = -1065000; CFi-5 = 350000; I = 14; NPV = ? 
NPV = $136,578; IRR = 19.22%. 
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b. Ignoring environmental concerns, the project should be undertaken 
because its NPV is positive and its IRR is greater than the firm's 
cost of capital. 


c. Environmental effects could be added by estimating penalties or any 
other cash outflows that might be imposed on the firm to help return 
the land to its previous state (if possible). These outflows could 
be so large as to cause the project to have a negative NPV--in which 
case the project should not be undertaken. 


13-16 a. Year Sales Royalties Marketing Net 
0 (20,000) (20,000) 
1 75,000 (5,000) (10,000) 60,000 
2 52,500 (3,500) (10,000) 39,000 
3 22,500 (1,500) 21,000 


Payback period = $20,000/$60,000 = 0.33 years. 


NPV = $60,000/(1.11)+ + $39,000/(1.11)% + $21,000/ (1.11)? - $20,000 
= $81,062.35. 


IRR 261.90%. 

b. Finance theory dictates that this investment should be accepted. 
However, ask your students "Does this service encourage cheating?" 
If yes, does a businessperson have a social responsibility not to 
make this service available? 


13-17 Facts: 5 years remaining on lease; rent = $2,000/month; 60 payments 
left, payment at end of month. 


New lease terms: $0/month for 9 months; $2,600/month for 51 months. 


Cost of capital = 12% annual (1% per month). 
a. 0 1 2 59 60 
= | wee | | 
2,000 2,000 2,000 2,000 


PV cost of old lease: N = 60; I = 1; PMT = 2000; FV = 0; PV = ? 
PV = -S89,910.08. 


OP sk 1 9 10 59 60 
pore a ae 8 
0 0 2,600 2,600 2,600 
PV cost of new lease: CFo = O, CFi-9 = O; CFio-6o = 2,600; I = 1. 


NPV = -$94,611.45. 
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Sharon should not accept the new lease because the present value of 
its cost is $94,611.45 - $89,910.08 = $4,701.37 greater than the old 


lease. 
b. gt 4 2 9 10 59 60 
| ! So Pe) sg —— 
2,000 2,000 2,000 PMT PMT PMT 
FV =? 


FV of first 9 months' rent under old lease: 


N = 9; I = 1; PV = 0; PMT = 2000; FV ? FEV = $18,737.05. 


The FV of the first 9 months' rent is equivalent to the PV of the 
5l-period annuity whose payments represent the incremental rent 


during months 10-60. To find this value: 


N = 51; I = 1; PV = -18737.05; FV = 0; PMT = ? PMT = $470.80. 


Thus, the new lease payment that will make her indifferent is $2,000 
+ $470.80 = $2,470.80. 


Check: 
10 59 60 


2,470.80 2,470.80 2,470.80 


oT © 


ll 
a 


PV cost of new lease: CFo = O; CFi-9 = O; CFio-6eo0 = 2470.80; I 
NPV = -$89,909.99. 


Except for rounding; the PV cost of this lease equals the PV cost of 
the old lease. 


c. Period Old Leas New Leas A Lease 

0) 0 0 0) 

1-9 2,000 0 2,000 

10-60 2,000 2,600 -600 
CFo = 0; CFi-9 = 2000; CFio-6co = -600; IRR = ? IRR = 1.9113%. This is 
the periodic rate. To obtain the nominal cost of capital, multiply 


by 12: 12(0.019113) = 22.94%. 

Check: Old lease terms: 

N = 60; I = 1.9113; PMT = 2000; FV = 0; PV = ? PV = -$71,039.17. 

New lease terms: 

CFo = O; CFi-9 = O; CFio-6o = 2600; I = 1.9113; NPV = ? NPV = - 


$71,038.98. 
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Except for rounding differences; the costs are the same. 
13-18 a. 


NPV 
($) 
1,000 
900 


800 


700 


Project A 


200/- Project B 


100}- Cost of 
Capital (%) 


-300/- 


k NPVa NPVz 

0.0% $890 $399 
10.0 283 179 
12.0 200 146 
18.1 0 62 
20.0 (49) 41 
24.0 (138) 0 
30.0 (238) (51) 


b. IRRa = 18.1%; IRRg = 24.0%. 


c. At k = 10%, Project A has the greater NPV, specifically $200.41 as 
compared to Project B's NPV of $145.93. Thus, Project A would be 


selected. At k = 17%, Project B has an NPV of $63.68 which is 
higher than Project A's NPV of $2.66. Thus, choose Project B if k = 
17%. 


d. Here is the MIRR for Project A when k = 108%: 


PV costs = $300 + $387/(1.10)1 + $193/(1.10)? 
+ $100/(1.10)° + $180/(1.10)7 = $978.82. 


TV inflows = $600(1.10)7 + $600(1.10)? + $850(1.10)+ = $2,459.60. 
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Now, 
7 years to equal $978.82: 


$952.00 = $2,547.60(1+MIRR)’. 
MIRRa = 14.07%. 


MIRR is that discount rate which forces 


the TV of $2,459.60 in 


Similarly, MIRRs = 15.89%. 
At k = 175%, 
MIRRa = 17.57%. 
MIRRs = 19.91%. 
e. To find the crossover rate, construct a Project A which is the 
difference in the two projects' cash flows: 
Project A = 
Year CFa - CFs 

0 $105 

1 (521) 

2 (327) 

3 (234) 

4 466 

.) 466 

6 716 

7 (180) 
IRRa = Crossover rate = 14.53% 
Projects A and B are mutually exclusive, thus, only one of the 
projects can be chosen. As long as the cost of capital is greater 
than the crossover rate, both the NPV and IRR methods will lead to 
the same project selection. However, if the cost of capital is less 
than the crossover rate the two methods lead to different project 
selections--a conflict exists. When a conflict exists the NPV 
method must be used. 

Because of the sign changes and the size of the cash flows, 
Project A has multiple IRRs. Thus, a calculator's IRR function will 
not work. One could use the trial and error method of entering 
different discount rates until NPV = SO. However, an HP can be 
"tricked" into giving the roots. After you have keyed Project 
Delta's cash flows into the g register of an HP-10B, you will see an 
"Error-Soln" message. Now enter 10 STO IRR/YR}) and the 14.53% 
IRR is found. Then enter 100 STO IRR/YR} to obtain IRR = 456.22%. 
Similarly, Excel or Lotus 1-2-3 can also be used. 

TSH L9sa. Incremental Cash 
Year Plan B Plan A Flow (B - A) 

0 ($10,000,000) ($10,000,000) $ 0 

1 1,750,000 12,000,000 (10,250,000) 
2-20 1,750,000 0 1,750,000 
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If the firm goes with Plan B, it will forgo $10,250,000 in Year 1, 
but will receive $1,750,000 per year in Years 2-20. 


If the firm could invest the incremental $10,250,000 at a return of 
16.07%, it would receive cash flows of $1,750,000. If we set up an 
amortization schedule, we would find that payments of $1,750,000 per 
year for 19 years would amortize a loan of $10,250,000 at 16.0665%. 


Financial calculator solution: 


Inputs -10250000 1750000 


Output = 16.0665 


Yes, assuming (1) equal risk among projects, and (2) that the cost 
of capital is a constant and does not vary with the amount of 
capital raised. 


See graph. If the cost of capital is less than 16.07%, then Plan B 
should be accepted; if k > 16.07%, then Plan A is preferred. 


NPV (Millions of Dollars) 
25 


20 


Crossover Rate = 16.07% 


IRRg = 16.7% 
IRRa = 20% 


Cost of 
Capital (%) 


5 10 15 20 25 
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13-20 a. Financial calculator solution: 


Plan A 
Inputs 8000000 
Output = -68,108,510 


NPVa = $68,108,510 - $50,000,000 = $18,108,510. 


Plan B 
mrs 3400000 
me = pEaa 


NPVs = $28,946,117 - $15,000,000 = $13,946,117. 


Plan A 
ates -50000000 8000000 
me = Ed 


TRRa = 15.03%. 


Plan B 
7 hae -15000000 3400000 
we = ad 


IRRg = 22.26%. 


b. If the company takes Plan A rather than B, its cash flows will be 
(in millions of dollars): 


Cash Flows Cash Flows Project A 

Year from A from B Cash Flows 
0 ($50) ($15.0) ($35.0) 
1 8 344 4.6 
2 8 3.4 4.6 
20 8 3.4 4.6 
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So, Project A has a "cost" of $35,000,000 and "inflows" of 
$4,600,000 per year for 20 years. 


Inputs 4600000 
Output = -39,162,393 


oe = $39,162,393 - $35,000,000 = $4,162,393. 
Inputs -35000000 4600000 


Output = 11.71 

TRRa = 11.71%. 
Since IRRa > k, and since we should accept A. This means accept the 
larger project (Project A). In addition, when dealing with mutually 
exclusive projects, we use the NPV method for choosing the best 


project. 


Cc. NPV (Millions of Dollars) 


100 Crossover Rate = 11.7% 


75 


50 IRRa = 15.03% 


IRRg = 22.26% 


25 


25 30 
Cost of Capital (%) 


-25 


IRR, = 11.7% 


-50 
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d. The NPV method implicitly assumes that the opportunity exists to 
reinvest the cash flows generated by a project at the cost of 
capital, while use of the IRR method implies the opportunity to 
reinvest at the IRR. If the firm's cost of capital is constant at 
10 percent, all projects with an NPV > 0 will be accepted by the 
firm. As cash flows come in from these projects, the firm will 
either pay them out to investors, or use them as a substitute for 
outside capital which costs 10 percent. Thus, since these cash 
flows are expected to save the firm 10 percent, this is their 
opportunity cost reinvestment rate. 


The IRR method assumes reinvestment at the internal rate of 
return itself, which is an incorrect assumption, given a constant 
expected future cost of capital, and ready access to capital 
markets. 


13-21 a. The project's expected cash flows are as follows (in millions of 


dollars): 
Time Net Cash Flow 
0 (S 4.4) 
1: 241 
2 (25.0) 


We can construct the following NPV profile: 


NPV (Millions of Dollars) 


Maximum 
NPV at 80.5% 


Discount 
Rate (%) 


10 20 


"Nee = 9.2% IRR» = 420% ae 


NPV approaches -$4.0 as 
the cost of capital 
approaches 


E7 Oy | eee OEY Pewee ee C Se HTTe TERRE CCSTR FOOSE te WEES TOTES TOU NET IE TOP TEESE TITEL 
Discount Rate NPV 
0% ($1,700,000) 
9 (29,156) 
10 120,661 
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50 25:9 9-598 


100 3,200,000 
200 270557556 
300 962,500 
400 140,000 
410 70,204 
420 2,367 
430 (63,581) 


The table above was constructed using a financial calculator with 
the following inputs: CFo = -4400000, CF, = 27700000, CF2 = - 
25000000, and I = discount rate to solve for the NPV. 


b. If k = 8%, reject the project since NPV < 0. But if k = 14%, accept 
the project because NPV > 0. 


c. Other possible projects with multiple rates of return could be 

nuclear power plants where disposal of radioactive wastes is 
required at the end of the project's life, or leveraged leases wher 
the borrowed funds are repaid at the end of the lease life. (See 
Chapter 19 for more information on leases.) 


d. Here is the MIRR for the project when k = 8%: 


PV costs = $4,400,000 + $25,000,000/ (1.08) = $25,833,470.51. 


TV inflows = $27,700,000(1.08)1 = $29,916,000.00. 


Now, MIRR is that discount rate which forces the PV of the TV of 
$29,916,000 over 2 years to equal $25,833,470.51: 


$25,833,470.51 = $29,916,000 (PVIFx,2) . 


Inputs 2 -25833470.51 0) 19916000 
Output = 7.61 


Inputs 2 -23636688.21 0 31578000 
Output = 15.58 
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PV costs = $4,400,000 + $25,000,000/ (1.14)? = $23,636,688.21. 
TV inflows = $27,700,000(1.14)! = $31,578,000. 


Now, MIRR is that discount rate which forces the PV of the TV of 
$31,578,000 over 2 years to equal $23,636,688.21: 


$23, 636,688.21 = $31,578,000 (PVIFx,2). 


Yes. The MIRR method leads to the same conclusion as the NPV 
method. Reject the project if k = 8%, which is greater than the 
corresponding MIRR of 7.61%, and accept the project if k = 14%, 


which is less than the corresponding MIRR of 15.58%. 


13-22 Determine cash flows: 
t = 0: The firm must borrow the entire $2,000,000 in order to invest 
in the casino project, since the casino will not generate any 
funds until the end of the second year. However, the loan 


must be repaid at the end of the first year, therefore, th 
firm must use the extra $1 million to provide the funds 
needed to repay the loan. 


t = 1: Repay $2 million loan, plus 10 percent interest ($200,000), 
plus $700,000 fee: Net cash out flow = $2.9 million. 


t = 2: Receive $2 million from sale of casino. 
Work out NPV profile: 


2,900,000 2,000,000 
NPV = +$1,000,000 : + : : 


(Ll + ky (1 + ky 
Solve at different values of k: 

k NPV 

0% $100,000 

10 16,529 

13 (78) ~ 0 
15 (9,452) 

25) (40,000) 

35 (50,754) 

50 (44,444) 

cl (32) x 0 
100 50,000 
150 160,000 


The table above was constructed using a financial calculator with 


the following inputs: CFo = 1000000, CFi = -2900000, CF2 = 2000000, 
and 
I = discount rate to solve for the NPV. 
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As the graph indicates, the NPV is positive at any k less than 13 
percent or greater than 77 percent; within that range, the NPV is 
negative. 

The deal really amounts to a loan plus a construction project. 
If the firm could borrow at low rates (less than 13 percent), then 
the project would be profitable because the profit on the sale of 
the casino ($1 million) would more than cover the interest and fee 
on the loan. Or, if the firm had such good investment opportunities 
that the firm could make over 76 percent on the $1 million made 
available by the deal, it would be profitable. In between, it is 
not a good project. 


13-23 a. The IRRs of the two alternatives ar undefined. To calculate an 
IRR, the cash flow stream must include both cash inflows and 
outflows. 


b. The PV of costs for the conveyor system is ($911,067), while the PV 
of costs for the forklift system is ($838,834). Thus, the forklift 
system is expected to be ($838,834) - ($911,067) = $72,233 less 
costly than the conveyor system, and hence the forklift trucks 
should be used. 


Financial calculator solution: 


Input: CFo = -500000, = -120000, N; = 4, CF2 = -20000, I = 8, 
NPVc = ? NPVc = -911,067. 
Input: CFo = -200000, = -160000, = 5, I 8, ? -838,834. 
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13-24 a. Payback A (cash flows in thousands): 


Annual 
Period Cash Flows Cumulative 
0) ($25,000) ($25,000) 
1 5,000 (20,000) 
2 10,000 (10,000) 
3 15,000 5,000 
4 20,000 25,000 


Payback, = 2 + $10,000/$15,000 = 2.67 years. 


Payback B (cash flows in thousands): 


Annual 
Period Cash Flows Cumulative 
) ($25,000) $25,000) 
1 20,000 (5,000) 
2 10,000 5,000 
3 8,000 13,000 
4 6,000 19,000 


Paybacks = 1 + $5,000/S510,000 = 1.50 years. 


b. Discounted payback A (cash flows in thousands): 


Annual Discounted @10% 
Period Cash Flows Cash Flows Cumulative 
0 ($25,000) ($25,000.00) ($25,000.00) 
aL 5,000 4,545.45 ( 20,454.55) 
Z 10,000 8,264.46 ( 12,190.09) 
3 15,000 11,269.72 ( 920.37) 
4 20,000 13,660.27 12,739.90 


Discounted Payback, = 3 + $920.37/513,660.27 = 3.07 years. 


Discounted payback B (cash flows in thousands) : 


Annual 


Period Cash Flows 


0 ($25,000 
20,000 
10,000 
8,000 
6,000 


De WDNH FP 


) 


c. NPVa = $12,739,908; IRRa = 


NPVz 


$11,554,880; IRRs 


undertaken. 
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Discounted @10% 


Cash Flows Cumulative 

($25,000.00) ($25,000.00) 
18,181.82 ( 6,818.18) 
8,264.46 1,446.28 
6,010.52 7,456.80 
4,098.08 11,554.88 


Discounted Paybacksg = 1 + $6,818.18/S$8,264.46 = 1.825 years. 


27.27%. 
36.15%. 


Both projects have positive NPVs, so both projects should be 
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d. At a discount rate of 5%, NPVa = $18,243,813. 

At a discount rate of 5%, NPVg = $14,964,829. 

At a discount rate of 5%, Project A has the higher NPV; 

consequently, it should be accepted. 

e. At a discount rate of 15%, NPVa = $8,207,071. 

At a discount rate of 15%, NPVs = $8,643,390. 

At a discount rate of 15%, Project B has the higher NPV; 

consequently, it should be accepted. 

f. Project A = 
Year CFa - CFp 

0 $ 0 

1 (15) 

2 0 

3 7 

4 14 
ITRRa = Crossover rate = 13.5254% ~ 13.53%. 

g. Use 3 steps to calculate MIRRa @ k = 10%: 

Step 1: Calculate the NPV of the uneven cash flow stream, so its FV 
can then be calculated. With a financial calculator, enter 
the cash flow stream into the cash flow registers, then 
enter I = 10, and solve for NPV = $37,739,908. 

Step 2: Calculate the FV of the cash flow stream as follows: 

Enter N = 4, I = 10, PV = -37739908, and PMT = 0 to solve 
for FV = $55,255,000. 

Step 3: Calculate MIRRa as follows: 

Enter N = 4, PV = -25000000, PMT = 0, and FV = 55255000 to 
solve for I = 21.93%. 
Use 3 steps to calculate MIRRs @ k = 10%: 


Step 1: Calculate the NPV of the uneven cash flow stream, so its FV 
can then be calculated. With a financial calculator, enter 
the cash flow stream into the cash flow registers, then 
enter I = 10, and solve for NPV = $36,554,880. 

Step 2: Calculate the FV of the cash flow stream as follows: 

Enter N = 4, I = 10, PV = -36554880, and PMT = 0 to solve 
for FV = $53,520,000. 

Step 3: Calculate MIRRs as follows: 
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solve for I = 20.96%. 


Enter N = 4, PV = -25000000, PMT = 0, and FV = 53520000 to 


According to the MIRR approach, if the 2 projects were mutually 
exclusive, Project A would be chosen because it has the higher MIRR. 


This is consistent with the NPV approach. 


13-25 Plane A: Expected life = 5 years; Cost = $100 million; NCF = $30 


million; COC = 12%. 


Plane B: Expected life = 10 years; Cost = $132 million; 
million; COC 123% 


NCF = $25 


30; 


Enter these values into the cash flow register: CFo = -100; CFi-4 = 


CFs = -70; CFe-10 = 30. Then enter I = 12, and press the NPV key to 


get NPVa = 12.764 ~ $12.76 million. 


2 


10 


0 1 3 4 5 
| | | | | | 
-132 25; 25 25 25 25: 


6 7 8 9 
| | | | 
25 25 25 25 25 


million. 
Project A is the better project and will increase the 
value by $12.76 million. 


Enter these cash flows into the cash flow register, along with the 
interest rate, and press the NPV key to get NPVs = 9.256 * $9.26 


company's 


132.6 0 1 2 3 4 5 6 7 8 
A: | 
-10 4 4 4 4 4 4 4 4 
-10 
—6 
Machine A's simple NPV is calculated as follows: Enter CFo = -10 and 
CFi-g = 4. Then enter I = 10, and press the NPV key to get NPVa = 
$2.679 million. However, this does not consider the fact that the 
project can be repeated again. Enter these values into the cash 
flow register: CFo = -10; CFi-3 = 4; CFa = -6; CFs-2 = 4. Then enter 
I = 10, and press the NPV key to get Extended NPVa = $4.5096 ~ $4.51 


million. 
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1 2 3 4 i) 6 7 8 


0 
ae Bes) iS ee) See) 339 33.5 32°5) SS) 339 3.5 


Bi 


Enter these cash flows into the cash flow register, along with the 
interest rate, and press the NPV key to get NPVs = $3.672 ~ $3.67 
million. 

Machine A is the better project and will increase the company's 
value by $4.51 million. 


3-27 a. Using a financial calculator, input the following: CFo = -190000, 
CF; = 87000, N; = 3, and I = 14 to solve for NPVis0-3 = $11,981.99 * 
$11,982 (for 3 years). 


Adjusted NPVio0-3 = $11,982 + $11,982/(1.14)*? = $20,070. 


Using a financial calculator, input the following: CFo = -360000, 
CFi = 98300, N; = 6, and I = 14 to solve for NPV360-6 = $22,256.02 * 
$22,256 (for 6 years). 

Both new machines have positive NPVs, hence the old machine 
should be replaced. Further, since its adjusted NPV is greater, 
choose Model 360-6. 


13-28 a. NPV of termination after Year t: 


NPVo = -$22,500 + $22,500 = 0. 


Using a financial calculator, input the following: CFo = -22500, 
CFi = 23750, and I = 10 to solve for NPV; = -$909.09 » -S909. 

Using a financial calculator, input the following: CFo = -22500, 
CF, = 6250, CF2 = 20250, and I = 10 to solve for NPV2 = -$82.64 * - 
$83. 

Using a financial calculator, input the following: CFo = -22500, 
CFi = 6250, Nj; = 2, CF3 = 17250, and I = 10 to solve for NPV3 = 
$1,307.29 » $1,307. 

Using a financial calculator, input the following: CFo = -22500, 
CFi = 6250, N; = 3, CFa = 11250, and I = 10 to solve for NPV, = 


$726.73 ~ $727. 


Using a financial calculator, input the following: CFo = -22500, 
CFi = 6250, N; = 5, and I = 10 to solve for NPVs = $1,192.42 x $1,192. 


The firm should operate the truck for 3 years, NPV3 = $1,307. 


b. No. Salvage possibilities could only raise NPV and IRR. The value 
of the firm is maximized by terminating the project after Year 3. 
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SOLUTION TO SPREADSHEET PROBLEMS 


13-29 Th 


detailed solution for the problem is available both on the 


instructor’s resource CD-ROM (in the file Solution for Ch 13-29 Build a 
Model.xls) and on the instructor’s side of the Harcourt College 
Publishers’ web site, http://www.harcourtcollege.com/finance/theoryl0e. 


13-30 a. 


NPV ($) 


1,200 
1,000 
800 
600 
400 


200 


-200 
Cost of Capital (%) 
-400 
k NPVa NPV, 
0.0% $890 $399 
10.0 283 179 
18.1 0 62 
20.0 (49) 4l 
24.0 (138) 0 
30.0 (238) (51) 
Input: CFo = -300, CFi = -387, CF2 = -193, CF3 = -100, CFs = 600, Nj = 
2, CFe = 850, CF7 = -180, IRRa = ? IRRa = 18.1%. 
Input: CFo = -405, CFi = 134, Nj; = 6, CF7 = 0, IRRgs = ? IRRg = 24.0%. 


At k = 10%, Project A has the greater NPV, specifically $283.34 as 
compared to Project B's NPV of $178.60. Thus, Project A would be 
selected. At k = 17%, Project B has an NPV of $75.95 which is 
higher than Project A's NPV of $31.05. Thus, choose Project B if k 
= 17%. 
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d. Here is the MIRR for Project A when k = 108%: 


PV costs = $300 + $387/(1.10)+ + $193/(1.10)2 + $100/ (1.10)? 
+ $180/(1.10)7 = $978.82. 


TV inflows = $600(1.10)% + $600(1.10)? + $850(1.10)+ = $2,459.60. 


Now, MIRR is that discount rate which forces the PV of the TV of 
$2,459.60 over 7 years to equal $978.82: 


$978.82 = $2,459.60 (PVIFx,7). 


Financial calculator solution: 


Inputs -978.82 2459.60 
Output = 14.07 


MIRRa = 14.07%. 


Here is the MIRR for Project B when k = 10%: 


BEGIN MODE 
Inputs 6 10 0 134 
Output = -1,137.28 


Because the $134 payments occur in Years 1 through 6, but not Year 
7, it can be thought of as a 6-year annuity due. 


FV inflows, = $1,137.28. 


PV costsg = $405. 


END MODE 
Inputs -405 VIS 3:28 
Output = 15.89 


MIRRg = 15.89%. 
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MIRR for Project A at k = 17%: 


PV costs = $300 + $387/(1.17)1 + $193/(1.17)? + $100/ (1.17)? 
+ $180/(1.17)’ = $894.17. 


TV inflows = $600(1.17)% + $600(1.17)#+ $850(1.17)1 = $2,776.81. 


Now, MIRR is that discount rate which forces the PV of the TV of 
$2,776.81 over 7 years to equal $894.17: 


$894.17 = $2,776.81 (PVIFx,7). 
Financial calculator solution: 


Inputs -894.17 2776.81 
Output = Vet 
MIRRa = 17.57%. 


MIRR for Project B at k = 17%: 


BEGIN MODE 
Inputs 6 17 0 134 
Output = -1,443.45 


Because the $134 payments occur in Years 1 through 6, but not Year 
7, it can be thought of as a 6-year annuity due. 


FV inflows; = $1,443.45. 


PV costsg = $405. 


END MODE 
Inputs 7 -405 1443.45 
Output = 19.97 


MIRRs = 19.91%. 


MIRR for Project B at k = 17%: 
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e. To find the crossover rate, construct a Project A which is the 
difference in the two projects' cash flows: 


Project A 

Year CFa - CFs 
0 S$ 105 

1 (521) 

2 (327) 

3 (234) 

4 466 

3) 

6 

7 


466 
716 
(180) 


Input: CFo = 105, CFi = -521, CF2 = -327, CF3 = -234, CFs = 466, Nj = 
2, CFe = 716, CF7 = -180, IRRa = ? IRRa = 14.53% = Crossover rate. 


This is the discount rate at which the NPV profiles of the two 
projects cross and thus, at which the projects’ NPVs are equal. 


Because of the sign changes and the size of the cash flows, Project 
A has multiple IRRs. Thus, a calculator's IRR function will not 
work. One could use the trial and error method of entering different 
discount rates until NPV = SO. However, an HP 10B can be "tricked" 
into giving the roots. You must enter a guess for the IRR as 
follows: after keying in Project Delta's cash flows into the CF; 
register, estimate an IRR (for example, 10), press the gold key, the 
STO key, the gold key again, and then IRR. The IRR of 14.53% is 
found. Then guess 100, using the same key strokes as was done for 
the guess of 10, to obtain IRR = 456.22%. Similarly, a spreadsheet 
program can also be used. 


f. Worst case scenario: 


(k = 10%) “Project A: NPV = $221.76 IRR = 16.67% MIRR = 13.08% 
Project B: NPV = $101.63 IRR = 19.86% MIRR = 13.05% 
(k = 17%) Project A: NPV = ($8.93) IRR = 16.67% MIRR = 16.84% 


“Project B: NPV = $25.97 IRR = 19.86% MIRR = 17.93% 
Best case scenario: 


(k = 10%) “Project A: NPV = $339.79 IRR = 19.30% MIRR = 15.04% 
Project B: NPV = $240.18 IRR = 26.54% MIRR = 17.57% 


(k = 17%) Project A: NPV = $67.70 IRR = 19.30% MIRR = 18.28% 
“Project B: NPV = $115.93 IRR = 26.54% MIRR = 21.28% 


*Project choice 


NPVa = $890 NPVs = $399 
$540 NPVs $275 


Zz 

tU 

Ss 
ll 
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k = 20%: NPVa = ($49) NPVs = $41 
k = 4003: NPVa ($385) NPVs ($372) 
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CYBERPROBLEM 


13-31 The detailed solution for the cyberproblem is available on the 
instructor’s side of the Harcourt College Publishers’ web sit 
http: //www.harcourtcollege.com/finance/theoryl0e. 
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MINI CASE 


ASSUME THAT YOU RECENTLY WENT TO WORK FOR AXIS COMPONENTS COMPANY, A SUPPLIER 
OF AUTO REPAIR PARTS USED IN THE AFTER-MARKET WITH PRODUCTS FROM CHRYSLER, 
FORD, AND OTHER AUTO MAKERS. YOUR BOSS, THE CHIEF FINANCIAL OFFICER (CFO), 
HAS JUST HANDED YOU THE ESTIMATED CASH FLOWS FOR TWO PROPOSED PROJECTS. 
PROJECT L INVOLVES ADDING A NEW ITEM TO THE FIRM'S IGNITION SYSTEM LINE; IT 
WOULD TAKE SOME TIME TO BUILD UP THE MARKET FOR THIS PRODUCT, SO THE CASH 
INFLOWS WOULD INCREASE OVER TIME. PROJECT S INVOLVES AN ADD-ON TO AN 
EXISTING LINE, AND ITS CASH FLOWS WOULD DECREASE OVER TIME. BOTH PROJECTS 
HAVE 3-YEAR LIVES, BECAUSE AXIS IS PLANNING TO INTRODUCE ENTIRELY NEW MODELS 
AFTER 3 YEARS. 
HERE ARE THE PROJECTS' NET CASH FLOWS (IN THOUSANDS OF DOLLARS) : 


EXPECTED NET CASH FLOW 


YEAR PROJECT L PROJECT S 
0 ($100) ($100) 
1 10 70 
2 60 50 
3 80 20 


DEPRECIATION, SALVAGE VALUES, NET WORKING CAPITAL REQUIREMENTS, AND TAX 
EFFECTS ARE ALL INCLUDED IN THESE CASH FLOWS. 

THE CFO ALSO MADE SUBJECTIVE RISK ASSESSMENTS OF EACH PROJECT, AND HE 
CONCLUDED THAT BOTH PROJECTS HAVE RISK CHARACTERISTICS WHICH ARE SIMILAR TO 
THE FIRM'S AVERAGE PROJECT. AXIS’S WEIGHTED AVERAGE COST OF CAPITAL IS 10 
PERCENT. YOU MUST NOW DETERMINE WHETHER ONE OR BOTH OF THE PROJECTS SHOULD BE 
ACCEPTED. 


A. WHAT IS CAPITAL BUDGETING? ARE THERE ANY SIMILARITIES BETWEEN A 
FIRM'S CAPITAL BUDGETING DECISIONS AND AN INDIVIDUAL'S INVESTMENT 
DECISIONS? 


ANSWER: CAPITAL BUDGETING IS THE PROCESS OF ANALYZING ADDITIONS TO FIXED 


ASSETS. CAPITAL BUDGETING IS IMPORTANT BECAUSE, MORE THAN ANYTHING 


ELSE, FIXED ASSET INVESTMENT DECISIONS CHART A COMPANY'S COURSE FOR 


r. 


THE FUTURE. CONCEPTUALLY, THE CAPITAL BUDGETING PROCESS IS IDENTICAL 
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TO THE DECISION PROCESS USED BY INDIVIDUALS MAKING INVESTMENT 


DECISIONS. 


THESE STEPS ARE INVOLVED: 


1. ESTIMATE THE CASH FLOWS--INTEREST AND MATURITY VALUE OR DIVIDENDS 


IN THE CAS 


Tr. 


OF BONDS AND STOCKS, OPERATING CASH FLOWS IN THE CASE 


OF CAPITAL PROJECTS. 


2. ASSESS THE RISKINESS OF THE CASH FLOWS. 


r. 


3. DETERMINE THE APPROPRIATE DISCOUNT RATE, BASED ON THE RISKINESS 


E 


OF THE CASH FLOWS AND THE GENERAL LEVEL OF INTEREST RATES. THIS 


IS CALLE 


U 
=| 
te 


EK PROJECT COST OF CAPITAL IN CAPITAL BUDGETING. 


4. FIND (A) THE PV OF THE EXPECTED CASH FLOWS AND/OR (B) THE ASSET'S 


RATE OF RETURN. 


5. IF THE PV OF THE INFLOWS IS GREATER THAN THE PV OF THE OUTFLOWS 


(THE NPV IS POSITIVE), OR IF THE CALCULATED RATE OF RETURN (THE 


IRR) IS HIGHER THAN THE PROJECT COST OF CAPITAL, ACCEPT THE 


r. 


PROJECT. 


B. WHAT IS THE DIFFERENCE BETWEEN INDEPENDENT AND MUTUALLY EXCLUSIVE 
PROJECTS? BETWEEN PROJECTS WITH NORMAL AND NONNORMAL CASH FLOWS? 


ANSWER: PROJECTS ARE INDEPENDENT IF THE CASH FLOWS OF ONE ARE NOT AFFECTED 
BY THE ACCEPTANCE OF THE OTHER. CONVERSELY, TWO PROJECTS ARE 
MUTUALLY EXCLUSIVE IF ACCEPTANCE OF ONE IMPACTS ADVERSELY THE CASH 
FLOWS OF THE OTHER; THAT IS, AT MOST ONE OF TWO OR MORE SUCH 
PROJECTS MAY BE ACCEPTED. PUT ANOTHER WAY, WHEN PROJECTS ARE 
MUTUALLY EXCLUSIVE IT MEANS THAT THEY DO THE SAME JOB. FOR EXAMPLE, 
A FORKLIFT TRUCK VERSUS A CONVEYOR SYSTEM TO MOVE MATERIALS, OR A 
BRIDGE VERSUS A FERRY BOAT. 
PROJECTS WITH NORMAL CASH FLOWS HAVE OUTFLOWS, OR COSTS, IN THE 


FIRST YEAR (OR YEARS) FOLLOWED BY A SERIES OF INFLOWS. PROJECTS 


WITH NONNORMAL CASH FLOWS HAVE ONE OR MOR 


Gl 


OUTFLOWS AFTER THE 


INFLOW STREAM HAS BEGUN. HERE ARE SOME EXAMPLES: 
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INFLOW (+) OR OUTFLOW (-) IN YEAR 
0 1 2 3 4 5 
NORMAL ; ; ; ; ; 
NONNORMAL 
om 1. WHAT IS THE PAYBACK PERIOD? FIND THE PAYBACKS FOR PROJECTS L AND S. 
ANSWER: THE PAYBACK PERIOD IS THE EXPECTED NUMBER OF YEARS REQUIRED TO 
RECOVER A PROJECT'S COST. WE CALCULATE THE PAYBACK BY DEVELOPING 
THE CUMULATIVE CASH FLOWS AS SHOWN BELOW FOR PROJECT L (IN THOUSANDS 
OF DOLLARS) : 
EXPECTED NCE 
YEAR ANNUAL CUMULATIVE 
0 ($100) ($100) 
1 10 (90) 
2 60 (30) PAYBACK IS BETWEEN 
3 80 So. *— € S 2a S38 
0 1 2 3 
P—+\!_!]Y_+£+£+{_—+!__+—+—— 
-100 10 60 80 
-90 -30 +50 
PROJECT L'S $100 INVESTMENT HAS NOT BEEN RECOVERED AT THE END OF 
YEAR 2, BUT IT HAS BEEN MORE THAN RECOVERED BY THE END OF YEAR 3. 
THUS, THE RECOVERY PERIOD IS BETWEEN 2 AND 3 YEARS IF WE ASSUME 
THAT THE CASH FLOWS OCCUR EVENLY OVER THE YEAR, THEN THE INVESTMENT 
IS RECOVERED $30/$80 = 0.375 ~ 0.4 INTO YEAR 3. THEREFORE, PAYBACK, 
= 2.4 YEARS. SIMILARLY, PAYBACKs = 1.6 YEARS. 
Cc. 2. WHAT IS THE RATIONALE FOR THE PAYBACK METHOD? ACCORDING TO THE 
PAYBACK CRITERION, WHICH PROJECT OR PROJECTS SHOULD BE ACCEPTED IF 
THE FIRM'S MAXIMUM ACCEPTABLE PAYBACK IS 2 YEARS, AND IF PROJECTS L 
AND S ARE INDEPENDENT? IF THEY ARE MUTUALLY EXCLUSIVE? 
ANSWER: PAYBACK REPRESENTS A TYPE OF "BREAKEVEN" ANALYSIS: THE PAYBACK 
PERIOD TELLS US WHEN THE PROJECT WILL BREAK EVEN IN A CASH FLOW 
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n 


ENSE. WITH A REQUIRED PAYBACK OF 2 YEARS, PROJECT S IS ACCEPTABLE 


, 


UT PROJECT L IS NOT. WHETHER THE TWO PROJECTS ARE INDEPENDENT OR 


Ww 


MUTUALLY EXCLUSIVE MAKES NO DIFFERENCE IN THIS CAS 


Gl 


WHAT IS THE DIFFERENCE BETWEEN THE REGULAR AND DISCOUNTED PAYBACK 


PERIODS? 


ANSWER: DISCOUNTED PAYBACK IS SIMILAR TO PAYBACK EXCEPT THAT DISCOUNTED 


RATHER THAN RAW CASH FLOWS ARE USED. 


SETUP FOR PROJECT L'S DISCOUNT! 


ral 


D PAYBACK, ASSUMING A 10% COST OF 


CAPITAL: 
EXPECTED NET CASH FLOWS 
YEAR RAW DISCOUNTED CUMULATIVE 
0 ($100) ($100.00) ($100.00) 
1 10 9.09 (90.91) 
2 60 49.59 (41.32) 
3 80 60.11 18.79 


DISCOUNTED PAYBACK, = 2 + ($41.32/S560.11) 


2.69 = 2.7 YEARS. 


VERSUS 2.4 YEARS FOR THE REGULAR PAYBACK. 


Cc. 4. WHAT IS THE MAIN DISADVANTAGE OF DISCOUNTED PAYBACK? IS THE PAYBACK 
METHOD OF ANY REAL USEFULNESS IN CAPITAL BUDGETING DECISIONS? 


ANSWER: REGULAR PAYBACK HAS TWO CRITICAL DEFICIENCIES: (1) IT IGNORES THE 


HW 
HI 
Ss 


VALUE OF MONEY, AND (2) IT IGNORES THE CASH FLOWS THAT OCCUR 
AFTER THE 


r. 


PAYBACK PERIOD. DISCOUNTED PAYBACK DOES CONSIDER THE TIME 


VALUE OF MONEY, BUT IT STILL FAILS TO CONSIDER CASH FLOWS AFTER THE 


PAYBACK PERIOD; HENCE IT HAS A BASIC FLAW. IN SPITE OF ITS 


DEFICIENCY, MANY FIRMS TODAY STI 


1 CALCULATE THE DISCOUNTED PAYBACK 


AND GIVE SOME WEIGHT TO IT WHEN MAKING CAPITAL BUDGETING DECISIONS. 


HOWEVER, PAYBACK IS NOT GENERALLY USED AS THE PRIMARY DECISION TOOL. 


Tr. 


RATHER, IT IS USED AS A ROUGH MEASURE OF A PROJECT'S LIQUIDITY AND 
RISKINESS. 
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D. 1. DEFINE THE TERM NET PRESENT VALUE (NPV). WHAT IS EACH PROJECT'S 
NPV? 


ANSWER: THE NET PRESENT VALUE (NPV) IS SIMPLY THE SUM OF THE PRESENT VALUES 


OF A PROJECT'S CASH FLOWS: 


a F 
NPV = » St 
fZo (L + ky 
PROJECT L'S NPV IS $18.79: 
ee 
I T T 1 
(100.00) 10 60 80 
7 
49.59 
60.11 


18.79 = NPV, 


NPVs ARE EASY TO DETERMINE USING A CALCULATOR WITH AN NPV FUNCTION. 


ENTER THE CASH FLOWS SEQUENTIALLY, WITH OUTFLOWS ENTERED AS 


NEGATIVES; ENTER THE COST OF CAPITAL; AND THEN PRESS THE NPV BUTTON 


TO OBTAIN THE PROJECT'S NPV, $18.78 (NOTE THE PENNY ROUNDING 


DIFFERENCE). THE NPV OF PROJECT S IS NPVs = $19.98. 


D. 2. WHAT IS THE RATIONALE BEHIND THE NPV METHOD? ACCORDING TO NPV, 
WHICH PROJECT OR PROJECTS SHOULD BE ACCEPTED IF THEY ARE 
INDEPENDENT? MUTUALLY EXCLUSIVE? 


Tr. 


ANSWER: THE RATIONALE BEHIND THE NPV METHOD IS STRAIGHTFORWARD: IF A 


PROJECT HAS NPV = SO, THEN THE PROJECT GENERATES EXACTLY ENOUGH CASH 


FLOWS (1) TO RECOVER THE COST OF THE INVESTMENT AND (2) TO ENABLE 


INVESTORS TO EARN THEIR REQUIRED RATES OF RETURN (THE OPPORTUNITY 


COST OF CAPITAL). IF NPV = SO, THEN IN A FINANCIAL (BUT NOT AN 


ACCOUNTING) SENSE, THE PROJECT BREAKS EVEN. IF THE NPV IS POSITIVE, 


Tr. 


THEN MORE THAN ENOUGH CASH FLOW IS G 


INERATED, AND CONVERSELY IF NPV 


IS NEGATIVE. 


kal 
Pe) 
As) 
ys) 
oO 
q 

sal 
Q 
H 


CONS IDI 'S CASH INFLOWS, WHICH TOTAL $150. THEY ARE 


SUFFICI! 


Gl 


NT (1) TO RETURN THE $100 INITIAL INVESTMENT, (2) TO PROVIDE 


INVESTORS WITH THEIR 10 PERCENT AGGREGATE OPPORTUNITY COST OF 
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CAPITAL, AND (3) TO STILL HAVE $18.79 LEFT OVER ON A PRESENT VALUE 


Tr. 


BASIS. THIS $18.79 EXCESS PV BELONGS TO THE SHAREHOLDERS--TH 
DEBTHOLD 


Gl 


=] 


‘(RS' CLAIMS ARE FIXED, SO THE SHAREHOLDERS' WEALTH WILL BE 


INCREASED BY $18.79 IF PROJECT L IS ACCEPTED. SIMILARLY, AXIS'S 


SHAREHOLDERS GAIN $19.98 IN VALUE IF PROJECT S IS ACCEPTED. 


IF PROJECTS L AND S ARE INDEPENDENT, THEN BOTH SHOULD BE 


ACCEPTED, BECAUSE THEY BOTH ADD TO SHAREHOLDERS' WEALTH, HENCE TO 


THE STOCK PRICE. IF THE PROJECTS ARE MUTUALLY EXCLUSIVE THEN 


la 


PROJECT S SHOULD BE CHOSEN OVER L, BECAUSE S ADDS MORE TO THE VALUE 
OF THE FIRM. 


r. 


D. 3. WOULD THE NPVs CHANGE IF THE COST OF CAPITAL CHANGED? 


r 


ANSWER: THE NPV OF A PROJECT IS DEPENDENT ON THE COST OF CAPITAL USED. THUS, 


IF THE COST OF CAPITAL CHANGED, THE NPV OF EACH PROJECT WOULD 


Tr. 


CHANGE. NPV DECLINES AS k INCREASES, AND NPV RISES AS k FALLS. 


DEFINE THE TERM INTERNAL RATE OF RETURN (IRR). WHAT IS EACH 


PROJECT'S IRR? 


ANSWER: THE INTERNAL RATE OF RETURN (IRR) IS THAT DISCOUNT RATE WHICH FORCI 


Gl 
n 


THE NPV OF A PROJECT TO EQUAL ZERO: 
1 2 
IRR | : 
CFo GFi CFs ome 
PVCF, «———_ 
PVCF> 
PVCF3 
0 = SUM OF PVs = NPV. 


EXPRESSED AS AN EQUATION, WE HAVE: 


2 CF 
IRR: ») : = $0 = NPV. 
& (1 + IRR)‘ 


NOT 


rs 


THAT THE IRR EQUATION IS THE SAME AS THE NPV EQUATION, EXCEPT 
THAT TO FIND TH 


ira 


IRR THE EQUATION IS SOLVED FOR THE PARTICULAR 


DISCOUNT RATE, IRR, WHICH FORCES THE PROJECT'S NPV TO EQUAL ZERO 


- 


(THE IRR) RATHER THAN USING THE COST OF CAPITAL  (k) IN THE 


E 
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iw) 


r. 


ENOMINATOR AND FINDING NPV. THUS, THE TWO APPROACHES DIFFER IN 


r. 


ONLY ONE RESPECT: IN THE NPV METHOD, A DISCOUNT RATE IS SPECIFIED 


(THE PROJECT'S COST OF CAPITAL) AND THE EQUATION IS SOLVED FOR NPV, 


WHILE IN TH! 


Gl 


IRR METHOD, THE NPV IS SPECIFIED TO EQUAL ZERO AND TH 


Gl 


DISCOUNT RAT 


Gl 


(IRR) WHICH FORCES THIS EQUALITY IS FOUND. 


PROJECT L'S IRR IS 18.1 PERCENT: 


Ot oe ae. Z 3 
————— 
-100.00 10 60 80 
8.47 «J 
43.02 #—_ 
48.57 


S 0.06 =» $O IF IRR, = 18.1% IS USED AS TH 
THEREFORE, IRR, * 18.1%. 


Gl 


DISCOUNT RATE. 


Gl 


A FINANCIAL CALCULATOR IS EXTREMELY HELPFUL WHEN CALCULATING IRRs. 
THE CASH FLOWS ARE ENTERED SEQUENTIALLY, AND THEN THE IRR BUTTON IS 
PRESSED. FOR PROJECT S, IRRs * 23.6%. NOTE THAT WITH MANY 
CALCULATORS, YOU CAN ENTER THE CASH FLOWS INTO THE CASH FLOW 
REGISTER, ALSO ENTER 
k = I, AND THEN CALCULATE BOTH NPV AND IRR BY PRESSING THE 
APPROPRIATE BUTTONS. 


HOW IS THE IRR ON A PROJECT RELATED TO THE YTM ON A BOND? 


ANSWER: 


THE IRR IS TO A CAPITAL PROJECT WHAT THE YTM IS TO A BONDUIT IS TH 


Tr. 


Gl 


EXPECTED RATE OF RETURN ON THE PROJECT, JUST AS THE YTM IS TH 


Gl 


PROMISED RATE OF RETURN ON A BOND. 


WHAT IS THE LOGIC BEHIND THE IRR METHOD? ACCORDING TO IRR, WHICH 
PROJECTS SHOULD BE ACCEPTED IF THEY ARE INDEPENDENT? MUTUALLY 
EXCLUSIVE? 


ANSWER: 


Mini Case: 


IRR MEASURES A PROJECT'S PROFITABILITY IN THE RATE OF RETURN SENSE: 


IF A PROJECT'S IRR EQUALS ITS COST OF CAPITAL, THEN ITS CASH FLOWS 


ARE JUST SUFFICIENT TO PROVIDE INVESTORS WITH THEIR REQUIRED RATE 


OF RETURN. AN IRR GREATER THAN k IMPLIES AN ECONOMIC PROFIT, WHICH 


r. 
Tr. 


ACCRUES TO THE FIRM'S SHAREHOLD 


‘RS, WHILE AN IRR LESS THAN k 
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INDICATES AN ECONOMIC LOSS, OR A PROJECT THAT WILL NOT EARN ENOUGH 


TO COVER ITS COST OF CAPITAL. 

PROJECTS' IRRs ARE COMPARED TO THEIR COSTS OF CAPITAL, OR HURDLE 
RATES. SINCE PROJECTS L AND S BOTH HAVE A HURDLE RATE OF 10 
PERCENT, AND SINCE BOTH HAVE IRRs GREATER THAN THAT HURDLE RATE, 
BOTH SHOULD BE ACCEPTED IF THEY ARE INDEPENDENT. HOWEVER, IF THEY 
ARE MUTUALLY EXCLUSIVE, PROJECT S WOULD BE SELECTED, BECAUSE IT HAS 
THE HIGHER IRR. 

E. 4. WOULD THE PROJECTS' IRRs CHANGE IF THE COST OF CAPITAL CHANGED? 


ANSWER: IRRs ARE INDEPENDENT OF THE COST OF CAPITAL. THEREFORE, NEITHER IRRs 


NOR IRR, WOULD CHANGE IF k CHANGED. HOWEVER, THE ACCEPTABILITY OF 


THI 


Gl 


PROJECTS COULD CHANGE--L WOULD B 


Tr. 


REJECTED IF k WERE ABOVE 


18.1%, AND S WOULD ALSO BE REJECTED IF k WERE ABOVE 23.6%. 


F. 1. DRAW NPV PROFILES FOR PROJECTS L AND S. AT WHAT DISCOUNT RATE DO 
THE PROFILES CROSS? 


ANSWER: TH 


ra 


NPV PROFILES ARE PLOTTED IN THE FIGURE BELOW. 


NOTE THE FOLLOWING POINTS: 


Tr. 


1. THE Y-INTERCEPT IS THE PROJECT'S NPV WHEN k = 0%. THIS IS $50 


FOR L AND $40 FOR S. 


2. THE X-INTERCEPT IS THE PROJECT'S IRR. THIS IS 18.1 PERCENT FOR L 


AND 23.6 PERCENT FOR S. 


3. NPV PROFILES ARE CURVES RATHER THAN STRAIGHT LINES. TO SEE THIS, 


NOTE THAT THES 


r. 


r. 


PROFILES APPROACH COST = -$100 AS k APPROACHES 


INFINITY. 


4. FROM THE FIGUR 


T. 


BELOW, IT APPEARS THAT THE CROSSOVER POINT IS 


BETW 


r. 


‘EN 8 AND 9 PERCENT. THE PRECISE VALUE IS APPROXIMAT! 


Ct] 


iy OS 7 


PERCENT. ONE CAN CALCULATE THE CROSSOVER RATE BY (1) GOING BACK 


Tr. 


TO THE DATA ON THE PROBLEM, FINDING THE CASH FLOW DIFFERENCES FOR 


EACH YEAR, (2) ENTERING THOSE DIFFERENCES INTO THE CASH FLOW 


r. 
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Tr. 


REGISTER, AND (3) PRESSING THE IRR BUTTON TO GET THE CROSSOVER 


40 Crossover Point = 8.7% 
30 


20 


IRRs = 23.6% 


= 18.1% 


IRRe 


k NPV, NPVs 
0% $50 $40 
5 33 29 
10 19 20 
15 7 12 
20 (4) 5 
F. 2. LOOK AT YOUR NPV PROFILE GRAPH WITHOUT REFERRING TO THE ACTUAL NPVs 


AND IRRs. WHICH PROJECT OR PROJECTS SHOULD BE ACCEPTED IF THEY ARE 
INDEPENDENT? MUTUALLY EXCLUSIVE? EXPLAIN. ARE YOUR ANSWERS 
CORRECT AT ANY COST OF CAPITAL LESS THAN 23.6 PERCENT? 


E NPV PROFILES SHOW THAT THE IRR AND NPV CRITERIA LEAD TO THE SAME 


ANSWER: 


H 
CCEPT/REJECT DECISION FOR ANY INDEPENDENT PROJECT. CONSIDER 


r. 


CCORDING TO THE IRR RULE, L IS ACCEPTABLE IF k IS LESS THAN 18.1 


T 
A 
PROJECT L. IT INTERSECTS THE X-AXIS AT ITS IRR, 18.1 PERCENT. 
A 
P 


ERCENT. ALSO, AT ANY k LESS THAN 18.1 PERCENT, L'S NPV PROFILE 


WILL BE ABOVE THE X AXIS, SO ITS NPV WILL BE GREATER THAN SO. THUS, 


Cl, NPV AND IRR LEAD TO THE SAME 


FOR ANY INDEPENDENT — PROJ! 


Gl 


ACCEPT/REJECT DECISION. 


NOW ASSUME THAT L AND S ARE MUTUALLY EXCLUSIVE. IN THIS CASE, A 
CONFLICT MIGHT ARISE. FIRST, NOTE THAT IRRs = 23.6% > 18.135 = 
THEREFORE, REGARDLESS OF THE SIZE OF k, PROJECT S WOULD BE RANKED 


r. 


HIGHER BY THE IRR CRITERION. HOWEVER, THE NPV PROFILES SHOW THAT 


NPV, > NPVs IF k IS LESS THAN 8.7 PERCENT. THEREFORE, FOR ANY k 
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ira 


SAYS 
CHOOSE L, BUT THE IRR RULE SAYS CHOOSE S. THUS, IF k IS LESS THAN 


BELOW THE 8.7% CROSSOVER RATE, SAY k = 7 PERCENT, THE NPV RULI 


r. 


THE CROSSOVER RATE, A RANKING CONFLICT OCCURS. 


WHAT IS THE UNDERLYING CAUSE OF RANKING CONFLICTS BETWEEN NPV AND 


ANSWER: FOR NORMAL PROJECTS' NPV PROFILES TO CROSS, ONE PROJECT MUST HAVE 


BOTH A HIGHER VERTICAL AXIS INTERCEPT AND A STEEPER SLOPE THAN THE 


OTHER. A PROJECT'S VERTICAL AXIS INTERC 


r. 


Tr. 


‘PT TYPICALLY DEP 


Tr 


‘NDS ON (1) 


r. 


THE SIZE OF THE PROJECT AND (2) THE SIZE 


AND TIMING PATTERN OF THE 


H FLOWS--LARGE PROJECTS, AND ONES WITH LARGE DISTANT CASH FLOWS, 


.D GENERALLY BE EXPECTED TO HAVE RELATIVELY HIGH VERTICAL AXIS 


NTERCEPTS. THE SLOPE OF THE NPV PROFILE DEPENDS ENTIRELY ON THE 


IMING PATTERN OF THE CASH FLOWS--LONG-TERM PROJECTS HAVE STEEPER 


PV PROFILES THAN SHORT-TERM ONES. THUS, WE CONCLUDE THAT NPV 


OFILES CAN CROSS IN TWO SITUATIONS: (1) WHEN MUTUALLY EXCLUSIVE 


T. 


OJECTS DIFFER IN SCALE (OR SIZE) AND (2) WHEN THE PROJECTS' CASH 


LOWS DIFFER IN TERMS OF THE TIMING PATTERN OF THEIR CASH FLOWS (AS 


FOR PROJECTS L AND S). 


G. 2. WHAT IS THE "REINVESTMENT RATE ASSUMPTION”, AND HOW DOES IT AFFECT 


THE NPV VERSUS IRR CONFLICT? 


ANSWER: 


EF UNDERLYING CAUSE OF RANKING CONFLICTS IS THE REINVESTMENT RATE 


H 
SSUMPTION. ALL DCF METHODS IMPLICITLY ASSUME THAT CASH FLOWS CAN 


r. 


7] 


KE REINVESTED AT SOME RATE, REGARDLESS OF WHAT IS ACTUALLY DONE WITH 


HE CASH FLOWS. DISCOUNTING IS THE REVERSE OF COMPOUNDING. SINC! 


Gl 


E BOTH FOUND BY DISCOUNTING, SO THEY BOTH IMPLICITLY ASSUME SOME 


R 
I 


SCOUNT RATE. 


Gl 


INHERENT IN THE NPV CALCULATION IS THE ASSUMPTION 


T. 


HAT CASH FLOWS CAN BE REINVESTED AT THE PROJECT'S COST OF CAPITAL, 


T 
A 
B 
T 
COMPOUNDING ASSUMES REINVESTMENT, SO DOES DISCOUNTING. NPV AND IRR 
A 
D 
ce 
W 


HILE THE IRR CALCULATION ASSUMES REINVESTMENT AT THE IRR RATE. 


r. 


G. 3. WHICH METHOD IS THE BEST? WHY? 
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ANSWER: WHETHER NPV OR IRR GIVES BETTER RANKINGS DEPENDS ON WHICH HAS THE 


BETTER REINVESTMENT RATE ASSUMPTION. NORMALLY, THE NPV'S ASSUMPTION 


IS BETTER. THE REASON IS AS FOLLOWS: A PROJECT'S CASH INFLOWS ARE 


GENERALLY USED AS  SUBSTITUT! 


Gl 
n 


FOR OUTSIDE CAPITAL, THAT IS, 


PROJECTS' CASH FLOWS REPLACE OUTSIDI 


Gl 


CAPITAL AND, HENCE, SAVE THE 


FIRM THE COST OF OUTSIDE CAPITAL. THEREFORE, IN AN OPPORTUNITY COST 


SENSE, A PROJECT'S CASH FLOWS ARE REINVESTED AT THE COST OF CAPITAL. 


=| 
(e) 
n 


1H THIS GRAPHICALLY, THINK OF THE FOLLOWING SITUATION: ASSUME 


r. 


THE FIRM'S COST OF CAPITAL IS A CONSTANT 10% WITHIN THE RELEVANT 


RANGE OF FINANCING CONSIDERED, AND IT HAS PROJECTS AVAILABLE AS 


SHOWN IN THE GRAPH BELOW: 


Percent 
IRR,a = 25% 


25 


IRRg = 20% 


20 


IRRc = 15% 


IRRp = 12% 


Dollars Raised and Invested 


WHAT PROJECTS WILL BE ACCEPTED, BY EITHER NPV OR IRR? PROJECTS 


A, B, C, AND D. 


IF THE SAME SITUATION EXISTS YEAR AFTER YEAR, AT WHAT RAT! 


ie] 
[e) 
ipl 


RETURN WILL CASH FLOWS FROM EARLIER  YEARS' INVESTMENTS BE 


REINVESTED? CAPITAL BUDGETING DECISIONS ARE MADE IN THIS SEQUENCE: 


(1) THE COMPANY WOULD SAY, "WE CAN TAKE ON A, B, C, AND D AND 


r 


FINANCE THEM WITH 10% MONEY, SO LET'S DO IT." (2) THEN IT WOULD GET 


CASH FLOWS FROM EARLIER YEARS' PROJECTS. WHAT WOULD IT DO WITH 


THOSE CASH FLOWS? IT WOULD USE THEM IN LIEU OF RAISING MONEY THAT 


COSTS 10%, SO IT WOULD SAVE 10%. THEREFORE, 10% IS THE OPPORTUNITY 


r. 
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Gl 


ve) 


KINVESTED AT TH 


Tr. 


COST OF THE CASH FLOWS. IN EFFECT, CASH FLOWS ARE 


10% COST OF CAPITAL. 
NOTE, HOWEVER, THAT NPV AND IRR ALWAYS GIVE THE SAME 


ACCEPT/REJECT DECISIONS FOR INDEPENDENT PROJECTS, SO IRR CAN BE USED 


BEING EVALUATE 


7] 
UO 
. 


T. 


JUST AS WELL AS NPV WHEN INDEPENDENT PROJECTS AR 


THE NPV VERSUS IRR CONFLICT ARISES ONLY IF MUTUALLY EXCLUSIVE 


PROJECTS ARE INVOLVED. 


H. 1. DEFINE THE TERM MODIFIED IRR (MIRR). FIND THE MIRRs FOR PROJECTS L 


AND S. 


ANSWER: MIRR IS THAT DISCOUNT RATE WHICH EQUATES THE PRESENT VALUE OF THE 


r. 


OF THE INFLOWS, COMPOUNDED AT THE COST OF CAPITAL, TO 


TERMINAL VALU 


T. 


THE PRESENT VALUE OF THE COSTS. HERE IS THE SETUP FOR CALCULATING 


PROJECT L'S MODIFIED IRR: 


Ok = 10% 7 ¢ 4 


I 
PV OF COSTS = (100.00) 10 60 80.00 
>. 6600 
12.10 
TV OF INFLOWS = 158.10 


too.o0e—__ MRR = 2? Cd 


PV OF TV = 
158.10 
= $100 = aun 
(1 + MIRR) 
IF (1 + k)** 
TV 2, COF, 2 ol ) 
PV COSTS = = - = 
(1 + MIRR)* 3 (1 + k) (1 + MIRR)* 
AFTER YOU CALCULATE THE TV, ENTER N = 3, PV = -100, PMT = 0, FV = 


158.1, AND THEN PRESS I TO GET THE ANSWER, MIRR, = 16.5%. WE COULD 


CALCULATE MIRRs SIMILARLY: = 16.9%. THUS, PROJECT S IS RANKED HIGHER 


r. 


THAN L. THIS RESULT IS CONSISTENT WITH THE NPV DECISION. 


H. 2. WHAT ARE THE MIRR'S ADVANTAGES AND DISADVANTAGES VIS-A-VIS’ THE 
REGULAR IRR? WHAT ARE THE MIRR'S ADVANTAGES AND DISADVANTAGES VIS- 


A-VIS THE NPV? 
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ANSWER: MIRR IS A BETTER RATE OF RETURN MEASURE THAN IRR FOR TWO REASONS: 


(1) IT CORRECTLY ASSUMES REINVESTMENT AT THE PROJECT'S COST OF 


CAPITAL RATHER THAN AT ITS IRR. (2) MIRR AVOIDS THE PROBLEM OF 


MULTIPLE IRRs--THERE CAN BE ONLY ONE MIRR FOR A GIVEN PROJECT. 


MIRR DOES NOT ALWAYS LEAD TO THE SAME DECISION AS NPV WHEN 


UTUALLY EXCLUSIVE PROJECTS ARE BEING CONSIDERED. IN PARTICULAR, 


MALL PROJECTS OFTEN HAVE A HIGHER MIRR, BUT A LOWER NPV, THAN 


r 


ARGER PROJECTS. THUS, MIRR IS NOT A PERFECT SUBSTITUTE FOR NPV, 


UPERIOR TO THE REGULAR IRR, AND IF A RATE OF RETURN MEASURE IS 


M 
S 
L 
AND NPV REMAINS THE SINGLE BEST DECISION RULE. HOWEVER, MIRR IS 
S 
N 


ED, MIRR SHOULD BE USED. 


UTIVES PREFER TO COMPARE PROJECTS' RATES OF RI 


TURN TO COMPARING 


E 


D 
BUSINESS EXECUTIVES AGREE. AS NOTED IN THE TEXT, BUSINESS 
C 
I 


R NPVs. THIS IS AN EMPIRICAL FACT. AS A RESULT, FINANCIAL 


BS 
Zz 
ad 
Q 
tl 


r. 


ERS ARE SUBSTITUTING MIRR FOR IRR IN THEIR DISCUSSIONS WITH 


OTHER CORPORATE EXECUTIVES. THIS FACT WAS BROUGHT OUT IN THE 
OCTOBER 1989 FMA M 


r. 


‘ETINGS, WHERE EXECUTIVES FROM DU PONT, HERSHEY, 


AND AMERITECH, AMONG OTHERS, ALL REPORTED A SWITCH FROM IRR TO MIRR. 


I. AS A SEPARATE PROJECT (PROJECT P), THE FIRM IS CONSIDERING 
SPONSORING A PAVILION AT THE UPCOMING WORLD'S FAIR. THE PAVILION 
WOULD COST $800,000, AND IT IS EXPECTED TO RESULT IN $5 MILLION OF 
INCREMENTAL CASH INFLOWS DURING ITS 1 YEAR OF OPERATION. HOWEVER, 
IT WOULD THEN TAKE ANOTHER YEAR, AND $5 MILLION OF COSTS, TO 
DEMOLISH THE SITE AND RETURN IT TO ITS ORIGINAL CONDITION. THUS, 
PROJECT P'S EXPECTED NET CASH FLOWS LOOK LIKE THIS (IN MILLIONS OF 


DOLLARS) : 
YEAR NET CASH FLOWS 
0 ($0.8) 
1 5.0 
2 (5.0) 


THE PROJECT IS ESTIMATED TO BE OF AVERAGE RISK, SO ITS COST OF 
CAPITAL IS 10 PERCENT. 


I. 1. WHAT IS PROJECT P’S NPV? WHAT IS ITS IRR? ITS MIRR? 
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ANSWER: HERE IS THE TIME LINE FOR THE CASH FLOWS, AND THE NPV: 


0 1 2 


-800,000 5,000,000 -5,000, 000 


NPVp = -$386,776.86. 


E CAN FIND THE NPV BY ENT 


r 


RING THE CASH FLOWS INTO THE CASH FLOW 


r. 


r. 


EGISTER, ENTERING I = 10, AND THEN PRESSING THE NPV BUTTON. 


r. 


OWEVER, CALCULATING THE 


H 
ye) 
Pe) 
a8) 
v5) 


ESENTS A PROBLEM. WITH THE CASH 


ALCULATOR WIL GIVE THE MESSAGE "ERROR-SOLN." THIS MEANS THAT 


H 
FLOWS IN THE REGISTER, PRESS THE IRR BUTTON. AN HP-10B FINANCIAL 
C 
zB 


ROJECT P HAS MULTIPLE IRRs. AN HP-17B WILL ASK FOR A GUESS. IF 


YOU GUESS 10%, THE CALCULATOR WILL PRODUC! 


GI 


IRR = 25%. IF YOU GUESS 


A HIGH NUMBER, SUCH AS 200%, IT WILL PRODUCE THE SECOND IRR, 400%}. 


THE MIRR OF PROJECT P = 5.6%, AND IS FOUND BY COMPUTING THE DISCOUNT 


r. 


RATE THAT EQUATES THE TERMINAL VALUE ($5.5 MILLION) TO THE PRESENT 


VALUE OF COST ($4.93 MILLION). 


DRAW PROJECT P'S NPV PROFILE. DOES PROJECT P HAVE NORMAL OR NON- 


NORMAL CASH FLOWS? SHOULD THIS PROJECT BE ACCEPTED? 


ANSWER: YOU COULD PUT THE CASH FLOWS IN YOUR CALCULATOR AND THEN ENTER A 


ERIES OF I VALUES, GET AN NPV FOR EACH, AND THEN PLOT THE POINTS TO 


ONSTRUCT THE NPV PROFILE. 


r. 


Gl 


WE USED A SPREADSHEET PROGRAM TO 


UTOMATE THE PROCESS AND THEN TO DRAW THE PROFILE. NOTE THAT THE 


RRs. WHICH IRR IS CORRECT? IN ONE SENSE, THEY BOTH ARE--BOTH CAUS! 


Gl 


HE PROJECT'S NPV TO EQUAL ZERO. HOWEVER, IN ANOTHER SENSE, BOTH ARE 


S 
C 
A 
PROFILE CROSSES THE X-AXIS TWICE, AT 25% AND AT 400%, SIGNIFYING TWO 
I 
T 
W 


RONG--NEITHER HAS ANY ECONOMIC OR FINANCIAL SIGNIFICANCE. 


PROJECT P HAS NONNORMAL CASH FLOWS; THAT IS, IT HAS MORE THAN ON 


GI 


CHANGE OF SIGNS IN THE CASH FLOWS. WITHOUT THIS NONNORMAL CASH FLOW 


PATTERN, WE WOULD NOT HAVE THE MULTIPLE IRRs. 


SINCE PROJECT P'S NPV IS NEGATIVE, THE PROJECT SHOULD BE 


REJECTED, EVEN THOUGH BOTH IRRs (25% AND 400%) ARE GREATER THAN THI 


Gl 


1 Looking at the figure below, if you guess an IRR to the left of the peak NPV rate, 
the lower IRR will appear. If you guess IRR > peak NPV rate, the higher IRR will 
appear. 
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NPV 
(thousands) 
500} 


375— 


250-— 


125— 


500 Cost of 


Capital, k 
125,— (%) 


-250 


-375 


7] 


PROJECT'S 10 PERCENT COST OF CAPITAL. THE MIRR OF 5.6% ALSO 


SUPPORTS THE DECISION THAT THE PROJECT SHOULD BE REJECTED. 


J. IN AN UNRELATED ANALYSIS, AXIS MUST CHOOSE BETWEEN THE FOLLOWING TWO 
MUTUALLY EXCLUSIVE PROJECTS: 
EXPECTED NET CASH FLOWS 
YEAR PROJECT S PROJECT L 
0 ($100,000) ($100,000) 
1 60,000 33,500 
2 60,000 33,500 
3 == 33,500 
4 == 33,500 
THE PROJECTS PROVIDE A NECESSARY SERVICE, SO WHICHEVER ONE IS 
SELECTED IS EXPECTED TO BE REPEATED INTO THE FORESEEABLE FUTURE. 
BOTH PROJECTS HAVE A 10 PERCENT COST OF CAPITAL. 
J. 1. WHAT IS EACH PROJECT'S INITIAL NPV WITHOUT REPLICATION? 
ANSWER: THE NPVs, FOUND WITH A FINANCIAL CALCULATOR, ARE CALCULATED AS 


FOLLOWS: 
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INPUT THE FOLLOWING: CFo = -100000, CFi = 60000, Nz = 2, AND I = 
10 TO SOLVE FOR NPVs = $4,132.23 »~ $4,132. 

INPUT THE FOLLOWING: CFo = -100000, CFi = 33500, Nz = 4, AND I = 
10 TO SOLVE FOR NPV; = $6,190.49 » $6,190. 


HOWEVER, IF WE MAKE OUR DECISION BASED ON THE RAW NPVs, WE WOULD 


Fl 


BIASING THE DECISION AGAINST TH 


ea] 
nN 
as 
[e) 
ve) 
H 
ea 
ve) 


PROJECT. SINCE THE 


ROJECTS ARE EXPECT 


r 


‘D TO BE REPLICATED, IF WE INITIALLY CHOOS 


Gl 


Tr. 


B 
P 
PROJECT S, IT WOULD BE REPEATED AFTER 2 YEARS. HOWEVER, THE RAW 
N 


PVs DO NOT REFLECT THE R 


i~PLICATION CASH FLOWS. 


J. 2. NOW APPLY THE REPLACEMENT CHAIN APPROACH TO DETERMINE THE PROJECTS’ 
EXTENDED NPVs. WHICH PROJECT SHOULD BE CHOSEN? 


ANSWER: HE SIMPLE REPLACEMENT CHAIN APPROACH ASSUMES THAT THE PROJECTS WILL 


r 


r. 


IFE AND L HAS A 4-YEAR LIFE, THE SHORTEST COMMON LIFE IS 4 YEARS. 


r. 


T 
BE REPLICATED OUT TO A COMMON LIFE. SINCE PROJECT S HAS A 2-YEAR 
L 
P 


ROJECT L'S COMMON LIFE NPV IS ITS RAW NPV: 


T. 


COMMON LIFE NPV; = $6,190. 


E 


Tr 


HOWEVER, PROJECT S WOULD BE REPLICATED IN YEAR 2, AND IF WE ASSUME 


THAT TH 


r. 


REPLICATED PROJECT'S CASH FLOWS ARE IDENTICAL TO THE FIRST 


SET OF CASH FLOWS, THEN THE REPLICATED NPV IS ALSO $4,132, BUT IT 


"COMES IN" IN YEAR 2. WE CAN PUT PROJECT S'S CASH FLOW SITUATION ON 


A TIME LINE: 


a 
4,132 4,312 

3,415 

Ty SAT 


HERE WE SEE THAT S'S COMMON LIFE NPV IS NPVs = $7,547. 


Fl 


THUS, WHEN COMPARED OVER A 4-YEAR COMMON LIFE, PROJECT S HAS TH 


HIGHER NPV, HENCE IT SHOULD BE CHOSEN. PROJECT S WOULD HAVE THE 


HIGHER NPV OVER ANY COMMON LIFE. 


Gl 
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J. 3. NOW ASSUME THAT THE COST TO REPLICATE PROJECT S IN 2 YEARS WILL 


INCREASE TO $105,000 BECAUSE OF INFLATIONARY PRESSURES. HOW SHOULD 
THE ANALYSIS BE HANDLED NOW, AND WHICH PROJECT SHOULD BE CHOSEN? 


ANSWER: IF THE COST OF PROJECT S IS EXPECTED TO INCREASE, THE REPLICATION 
PROJECT IS NOT IDENTICAL TO THE ORIGINAL, AND THE EAA APPROACH 
CANNOT BE USED. IN THIS SITUATION, WE WOULD PUT THE CASH FLOWS ON A 
TIME LINE AS FOLLOWS: 
0 1 2 3 4 
ease ae ! ! | 
-100,000 60,000 60,000 60,000 60,000 
-105,000 
- 45,000 
COMMON LIFE NPVs = $3,415. 
WITH THIS CHANGE, THE COMMON LIFE NPV OF PROJECT S IS LESS THAN THAT 
FOR PROJECT L, AND HENCE PROJECT L SHOULD BE CHOSEN. 
K. AXIS IS ALSO CONSIDERING ANOTHER PROJECT WHICH HAS A PHYSICAL LIFE 
OF 3 YEARS; THAT IS, THE MACHINERY WILL BE TOTALLY WORN OUT AFTER 3 
YEARS . HOWEVER, IF THE PROJECT WERE TERMINATED PRIOR TO THE END OF 
3 YEARS, THE MACHINERY WOULD HAVE A POSITIVE SALVAGE VALUE. HERE 
ARE THE PROJECT’S ESTIMATED CASH FLOWS: 
INITIAL INVESTMENT END-OF-YEAR 
AND OPERATING NET SALVAGE 
YEAR CASH FLOWS VALUE 
0 ($5,000) $5,000 
1 2,100 3,100 
2 2,000 2,000 
3 1,750 0 
USING THE 10 PERCENT COST OF CAPITAL, WHAT IS THE PROJECT’S NPV IF 
IT IS OPERATED FOR THE FULL 3 YEARS? WOULD THE NPV CHANGE IF THE 
COMPANY PLANNED TO TERMINATE THE PROJECT AT THE END OF YEAR 2? AT 
THE END OF YEAR 1? WHAT IS THE PROJECT’S OPTIMAL (ECONOMIC) LIFE? 
ANSWER: HERE ARE THE TIME LINES FOR THE 3 ALTERNATIVE LIVES: 


Mini Case: 13 - 48 Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. 


NO TERMINATION: 


0 1 2 3 
|_108 | | | 
} T 
-5,000 2,100 2,000 1,750 
0 
1, 750 


NPV = -$123. 


TERMINATE AFTER 2 YEARS: 


0 1 2 

| 10% | | 
-5,000 2,100 2,000 
2,000 
4,000 


NPV = $215. 


TERMINATE AFTER 1 YEAR: 


0 1 
10% | 
a 
-5,000 2,100 
3,100 
5,200 
NPV = -$273. 
WE SEE (1) THAT THE PROJECT IS ACCEPTABLE ONLY IF OPERATED FOR 2 
YEARS,AND (2) THAT A PROJECT'S ENGIN 


Tr. 


‘HERING LIFE DOES NOT ALWAYS 


EQUAL ITS ECONOMIC LIFE. 


Gl 
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14-1 


i 


Chapter 14 


Cash Flow Estimation and Risk Analysis 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


Cash flow, which is the relevant financial variable, represents the 
actual flow of cash. Accounting income, on the other hand, reports 
accounting data as defined by Generally Accepted Accounting Principles 
(GAAP). 


Incremental cash flows are those cash flows that arise solely from the 
asset that is being evaluated. For example, assume an existing machine 
generates revenues of $1,000 per year and expenses of $600 per year. A 
machine being considered as a replacement would generate revenues of 
$1,000 per year and expenses of $400 per year. On an incremental 
basis, the new machine would not increase revenues at all, but would 
decreas xpenses by $200 per year. Thus, the annual incremental cash 
flow is a before-tax savings of $200. A sunk cost is one that has 
already occurred and is not affected by the capital project decision. 
Sunk costs are not relevant to capital budgeting decisions. Within the 
context of this chapter, an opportunity cost is a cash flow which a 
firm must forgo to accept a project. For example, if the project 
requires the use of a building which could otherwise be sold, the 
market value of the building is an opportunity cost of the project. 


Net operating working capital changes are the increases in current 
operating assets resulting from accepting a project less the resulting 
increases in current operting liabilities, or accruals and accounts 
payable. A net operating working capital change must be financed just 
as a firm must finance its increases in fixed assets. 


Salvage value is the market value of an asset after its useful life. 
Salvage values and their tax effects must be included in project cash 
flow estimation. 


The real rate of return (k,), or, for that matter the real cost of 
capital, contains no adjustment for expected inflation. If net cash 
flows from a project do not include inflation adjustments, then the 
cash flows should be discounted at the real cost of capital. Ina 
Similar manner, the IRR resulting from real net cash flows should be 
compared with the real cost of capital. Conversely, the nominal rate 
of return (kn) does include an inflation adjustment (premium). Thus if 
nominal rates of return are used in the capital budgeting process, the 
net cash flows must also be nominal. 


Sensitivity analysis indicates exactly how much NPV will change in 
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response to a given change in an input variable, other things held 
constant. Sensitivity analysis is sometimes called “what if” analysis 
because it answers this type of question. 


g. A firm’s worst-case scenario is when all of the variables used in an 
analysis are set at their worst reasonably forecasted values. On the 
other hand, a best-case scenario sets all input variables at their best 
reasonably forecasted values. The worst-and best-case scenarios are 
then compared to a base-case in which input values are set at their 
most likely values. 


h. Scenario analysis is a shorter version of simulation analysis that uses 
only a few outcomes. Often the outcomes considered are optimistic, 
pessimistic and most likely. 


i. Monte Carlo simulation analysis is a risk analysis technique in which a 
computer is used to simulate probable future events and thus to 
estimate the profitability and risk of a project. 


3. The coefficient of variation is a standardized risk measure, obtained 
by dividing the standard deviation of a variable by the expected value 


of that variable. Since the coefficient of variation is standardized, 
it can be used to compare the relative stand-alone risk of projects 
which differ in NPV size. The standard deviation measures the 


variability of the distribution about the expected value. 


k. Corporate diversification involves acquiring assets whose returns are 
not highly correlated with the firm’s other assets. The major stated 
objectives of corporate diversification are to stabilize earnings and 
reduce corporate risk. Stockholder diversification occurs when 
stockholders hold a well-diversified portfolio of many companies. 
There is some disagreement over the benefits of corporate diversifi- 
cation to reduce risk when investors can accomplish the same result 
more easily. Under some circumstances, however, diversification 
benefits may only arise from corporate diversification. 


1. A risk-adjusted discount rate incorporates the riskiness of the 
project’s cash flows. The cost of capital to the firm reflects the 
average risk of the firm’s existing projects. Thus, new projects that 
are riskier than existing projects should have a higher risk-adjusted 
discount rate. Conversely, projects with less risk should have a lower 
risk-adjusted discount rate. This adjustment process also applies to a 
firm’s divisions. Risk differences are difficult to quantify, thus 
risk adjustments are often subjective in nature. A project’s cost of 
capital is its risk-adjusted discount rate for that project. 


14-2 Only cash can be spent or reinvested, and since accounting profits do not 
represent cash, they are of less fundamental importance than cash flows 
for investment analysis. Recall that in the stock valuation chapters we 
focused on dividends and free cash flows, which represent cash flows, 
rather than on earnings per share, which represent accounting profits. 
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14-3 Since the cost of capital includes a premium for expected inflation, 
failure to adjust cash flows means that the denominator, but not the 
numerator, rises with inflation, and this lowers the calculated NPV. 


14-4 Capital budgeting analysis should only include those cash flows which will 
be affected by the decision. Sunk costs are unrecoverable and cannot be 
changed, so they have no bearing on the capital budgeting decision. 
Opportunity costs represent the cash flows the firm gives up by investing 
in this project rather than its next best alternative, and externalities 
are the cash flows (both positive and negative) to other projects that 
result from the firm taking on this project. These cash flows occur only 
because the firm took on the capital budgeting project; therefore, they 
must be included in the analysis. 


14-5 When a firm takes on a new capital budgeting project, it typically must 
increase its investment in receivables and inventories, over and above the 
increase in payables and accruals, thus increasing its net operating 
working capital. Since this increase must be financed, it is included as 
an outflow in Year 0 of the analysis. At the end of the project’s life, 
inventories are depleted and receivables are collected. Thus, there is a 
decrease in NOWC, which is treated as an inflow. 


14-6 Simulation analysis involves working with continuous’ probability 
distributions, and the output of a simulation analysis is a distribution 
of net present values or rates of return. Scenario analysis involves 
picking several points on the various probability distributions and 
determining cash flows or rates of return for these points. Sensitivity 
analysis involves determining the extent to which cash flows change, given 
a change in one particular input variable. Simulation analysis is 
expensive. Therefore, it would more than likely b mployed in the 
decision for the $200 million investment in a satellite system than in the 
decision for the $12,000 truck. 


14-7 Beta (market) risk refers to the project’s effect on the corporate beta 
coefficient. Within-firm (corporate) risk refers to the project’s effect 
on the stability of the firm’s earnings. Stand-alone risk refers to the 
inherent riskiness of the project’s expected returns when viewed alone. 
Theoretically, beta (market) risk should be given greater weight for 
publicly held firms, but from a practical standpoint, within-firm 
(corporate) risk is probably considered more important. 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


14-1 Equipment S 9,000,000 
NWC Investment 3,000,000 
Initial investment outlay $12,000,000 


14-2 Operating Cash Flows: t= 1 
Sales revenues $10,000,000 
Operating costs 7,000,000 
Depreciation 2,000,000 
Operating income before taxes S$ 1,000,000 
Taxes (40%) 400,000 
Operating income after taxes S 600,000 
Add back depreciation 2,000,000 
Operating cash flow S$ 2,600,000 
14-3 Equipment's original cost $20,000,000 
Depreciation (80%) 16,000,000 
Book value S$ 4,000,000 


Gain on sale = $5,000,000 - $4,000,000 = $1,000,000. 
Tax on gain = $1,000,000(0.4) = $400,000. 
AT net salvage value = $5,000,000 - $400,000 = $4,600,000. 


14-4 a. The net cost is $126,000: 


Price ($108,000) 
Modification (12,500) 
Increase in NWC (5,500) 
Cash outlay for new machine ($126,000) 


b. The operating cash flows follow: 


Year 1 Year 2 Year 3 

1. After-tax savings $28,600 $28,600 $28,600 
2. Depreciation tax savings 13,918 18,979 6,326 
Net cash flow $42,518 $47,579 $34,926 


Notes: 


1. The after-tax cost savings is $44,000(1 - T) $44,000(0.65) 


= $28,600. 


2. The depreciation expense in each year is the depreciable basis, 
$120,500, times the MACRS allowance percentages of 0.33, 0.45, and 
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0.15 for Years 1, 2, and 3, respectively. Depreciation expense in 
Years 1, 2, and 3 is $39,765, $54,225, and $18,075. The 
depreciation tax savings is calculated as the tax rate (35%) times 
the depreciation expense in each year. 


c. The terminal year cash flow is $50,702: 


Salvage value $65,000 
Tax on SV* (19,798) 
Return of NWC 5,500 

$50,702 


BV in Year 4 = $120,500(0.07) = $8,435. 
*Tax on SV = ($65,000 - $8,435) (0.35) = $19,798. 


d. The project has an NPV of $10,841; thus, it should be accepted. 


Year Net Cash Flow PV @ 12% 
0 ($126,000) ($126,000) 

il 42,518 3p Q63 

2 47,579 37 7-930 

3 85,628 60,948 
NPV = S 10,841 


Alternatively, place the cash flows on a time line: 


0 i: 2 3 
——— | ! | 
-126,000 42,518 47,579 34,926 
50,702 
85, 628 


With a financial calculator, input the appropriate cash flows into the 
cash flow register, input I = 12, and then solve for NPV = $10,841. 


14-5 Year MACRS S-L Dep ADep T (ADep) 

0 0 0 0 0 
$5,000,000 $5,000,000 0 0 
9,000,000 5,000,000 $4,000,000 $1,360,000 
7,000,000 5,000,000 2,000,000 680,000 
6,000,000 5,000,000 1,000,000 340,000 
4,500,000 5,000,000 ( 500,000) ( 170,000) 
3,500,000 5,000,000 (1,500,000) ( 510,000) 
3,500,000 5,000,000 (1,500,000) ( 510,000) 
3,500,000 5,000,000 (1,500,000) ( 510,000) 
3,500,000 5,000,000 (1,500,000) ( 510,000) 
3,000,000 5,000,000 (2,000,000) ( 680,000) 
1,500,000 0 1,500,000 510,000 


PV @ 10% = $674,311 
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With a financial calculator, input the following: CFo = 0, CFi = 0, 
CF2 = 1360000, CF3 = 680000, CF4 = 340000, CFs = -170000, CFe = -510000, N,j 
= 4, CFio = 680000, CFi1 = 510000, and I = 10 to solve for NPV = 
$674,310.51. 

Therefore, the value of the firm would increase by $674,311, each year, 
if it elected to use standard MACRS depreciation rates. 


14-6 a. The net cost is $89,000: 


Price ($70,000) 
Modification (15,000) 
Change in NWC (4,000) 

($89,000) 


b. The operating cash flows follow: 


Year 1 Year 2 Year 3 
After-tax savings $15,000 $15,000 $15,000 
Depreciation shield 11,220 15,300 5,100 
Net cash flow $26,220 $30,300 $20,100 
Notes: 
1. The after-tax cost savings is $25,000(1 - T) = $25,000(0.6) 


$15,000. 


2. The depreciation expense in each year is the depreciable basis, 
$85,000, times the MACRS allowance percentage of 0.33, 0.45, and 
0.15 for Years 1, 2 and 3, respectively. Depreciation expense in 
Years 1, 2, and 3 is $28,050, $38,250, and $12,750. The 
depreciation shield is calculated as the tax rate (40%) times the 
depreciation expense in each year. 


c. The additional end-of-project cash flow is $24,380: 


Salvage value $30,000 
Tax on SV* (9,620) 
Return of NWC 4,000 
$24,380 
*Tax on SV = ($30,000 - $5,950) (0.4) = $9,620. 
Note that the remaining BV in Year 4 = $85,000(0.07) = $5,950. 


d. The project has an NPV of -S6,705. Thus, it should not be accepted. 


Year Net Cash Flow PV @ 10% 


0 ($89,000) ($89,000) 
1 26,220 23,836 
2 30,300 25,041 
3 44,480 33,418 
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NPV = ($_ 6,705) 


Alternatively, with a financial calculator, input the following: CFo = 
-89000, CFi = 26220, CF2 = 30300, CF3 = 44480, and I = 10 to solve for 
NPV = -S6,703.83. 


14-7 a. Sales = 1,000($138) $138,000 
Cost = 1,000($105) 105,000 
Net before tax S 33,000 
Taxes (34%) 11,220 
Net after tax S 21,780 


Not considering inflation, NPV is -$4,800. This value is calculated as 


21,7 
-$150,000 + ey = -$4,800. 
0255 


Considering inflation, the real cost of capital is calculated as 


follows: 
(1 + ke) (1 + 2) = 1.15 
(1 + ke) (1.06) = 1.15 
kr = 0.0849. 


Thus, the NPV considering inflation is calculated as 


21,780 
-$150,000 + ee = $106,537. 


After adjusting for expected inflation, we see that the project has a 
positive NPV and should be accepted. This demonstrates the bias that 
inflation can induce into the capital budgeting process: Inflation is 
already reflected in the denominator (the cost of capital), so it must 
also be reflected in the numerator. 


b. If part of the costs were fixed, and hence did not rise with inflation, 
then sales revenues would rise faster than total costs. However, when 
the plant wears out and must be replaced, inflation will cause the 
replacement cost to jump, necessitating a sharp output price increase 
to cover the now higher depreciation charges. 


14-8 E(NPV) 


0.05(-$70) + 0.20(-$25) + 0.50($12) + 0.20($20) + 0.05(S30) 
$3.5 + -$5.0 + $6.0 + $4.0 + $1.5 
= $3.0 million. 


Oney = [0.05(-$70 - $3)2 + 0.20(-$25 - $3)? + 0.50($12 - $3)? 
+ 0.20($20 - $3)2 + 0.05($30 - $3)2]° 
= $23.622 million. 
yo Pee SS B55, 
$3.0 
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14-9 a. Expected annual cash flows: 


Project A: 


Probability x Cash Flow 
Ons2, $6,000 
0.6 6,750 
ON2, 7,500 
Expected annual cash 

Project B: 

Probability x Cash Flow 
0.2 $ 0 
0.6 6,750 
0.2 18,000 


Expected annual cash 


Coefficient of variation: 


CMe = 


Standard deviation _ 


Probable 
= Cash Flow 
$1,200 
4,050 
1,500 
flow = $6,750 
Probable 
= Cash Flow 
$ 0 
4,050 
3,600 


flow = $7,650 


Onev 


Expected value 


Project A: 


Expected NPV 


Ga = ¥(-$750) (0.2) + ($0)? (0.6) + 


($750) (0.2) = $474.34. 


Project B: 
Ga = y(-$7, 650) (0.2) + (-$900) (0.6) + ($10, 350) (0.2) 
= $5,797.84. 
CVa = $474.34/$6,750 = 0.0703. 
CVs = $5,797.84/$7,650 = 0.7579. 


b. Project B is the riskier project because it has the greater variability 


in its probable cash flows, 
or the coefficient of variation. 
12 percent cost of capital, 
cost of capital. 


Project A: With a financial calculator, 
flows into the cash flow register, 

NPV = $10,036.25. 

Project B: With a financial calculator, 


Hence, 


input I = 


whether measured by the standard deviation 
Project B is evaluated at the 
while Project A requires only a 10 percent 


10, 


flows into the cash flow register, input I = 12, 
= $11,624.01. 

Project B has the higher NPV; therefore, th 
Project B. 
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input the appropriate cash 
and then solve for 


input the appropriate cash 
and then solve for NPV 


firm should accept 


c. The portfolio effects from Project B would tend to make it less risky 
than otherwise. This would tend to reinforce the decision to accept 
Project B. Again, if Project B were negatively correlated with the GDP 
(Project B is profitable when th conomy is down), then it is less 
risky and Project B’s acceptance is reinforced. 


14-10 a. First, note that with symmetric probability distributions, the middle 
value of each distribution is the expected value. Therefore, 


Expected Values 


Sales (units) 200 
Sales price $13,500 
Sales in dollars $2,700,000 
Costs (200 x $6,000) 1,200,000 
Earnings before taxes $1,500,000 
Taxes (40%) 600,000 
Net income S 900,000 = Cash flow under the 
assumption used in the 
problem. 
8 
o=»\ ee EE 28%,.000/000: 


fT (1 + IRR) 


Using a financial calculator, input the following: CFyo = -4000000, 
CF; = 900000, and N; = 8, to solve for IRR = 15.29%. 


Expected IRR = 15.29% » 15.3%. 


Assuming complet independenc between the distributions, and 
normality, it would be possible to derive Ore, statistically. 
Alternatively, we could employ simulation to develop a distribution of 
IRRs, hence Ozer. There is no easy way to get Orpr. 


b. NPV = $900,000 (PVIFAisz,s) - $4,000,000. 


Using a financial calculator, input the following: CFyo = -4000000, 
CF; = 900000, N; = 8, and I = 15 to solve for NPV = $38,589.36. Again, 
there is no easy way to estimate Onypv. 


c. (1) a. Calculate developmental costs. The 44 random number value, 
coming between 30 and 70, indicates that the costs for this run 
should be taken to be $4 million. 


b. Calculate the project life. The 17, being less than 20, 
indicates that a 3-year life should be used. 


(2) a. Estimate unit sales. The 16 indicates sales of 100 units. 
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b. Estimate the sales price. The 58 indicates a sales price of 
$13,500. 


c. Estimate the cost per unit. The 1 indicates a cost of $5,000. 


d. Now estimate the after-tax cash flow for Year 1. It is 
[100($13,500) - 100($5,000)](1 - 0.4) = $510,000 = CF). 
(3) Repeat the process for Year 2. Sales will be 200 with a random 


number of 79; the price will be $13,500 with a random number of 83; 
and the cost will be $7,000 with a random number of 86: 


[200($13,500) - 200($7,000)] (0.6) = $780,000 = CF2. 


(4) Repeat the process for Year 3. Sales will be 100 units with a 
random number of 19; the price will be $13,500 with a random number 
of 62; and the cost will be $5,000 with a random number of 6: 


[100($13,500) - 100($5,000)] (0.6) = $510,000 = CF3. 


510,000 780,000 510,000 
ae Wes — + z — + : ~ - $4,000,000 
(1 + IRR) (1 + IRR) (1 + IRR) 


IRR = -31.55%. 


Alternatively, with a financial calculator, input the 
following: CFo = -4000000, CF; = 510000, CF2 = 780000, CF3 = 
510000, and solve for IRR = -31.55%. 


$510,000 ‘. $780,000 4 $510,000 


b. NPV = 
(1.15)' (1.15)? (1.15)° 


- $4,000,000. 


With a financial calculator, input the following: CFo = 
-4000000, CF; = 510000, CF2 = 780000, CF3 = 510000, and I = 15 
to solve for NPV = -$2,631,396.40. 

The results of this run are very bad because the project’s 
life is so short. Had the life turned out (by chance) to be 
13 years, the longest possible life, the IRR would have been 
about 25%, and the NPV would have been about $1 million. 


(6) & (7) The computer would store Onevs and Orgs for the different 
trials, then display them as frequency distributions: 
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Probability 
of occurrence 


x 
XX 
XXXX 
XXXXXXXX 
XXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXX 
QO E(NPV) NPV 
Probability 
of occurrence 


Xx 
XX 
XXXX 
XXXXXXXX 
XXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXX 
O E(NPV) NPV 


The distribution would be reasonably symmetrical because all 
the input data were from symmetrical distributions. One 
often finds, however, that the input and output 
distributions are badly skewed. The frequency values would 
also be used to calculate Onpv and Orrr;; these values would be 
printed out and available for analysis. 


d. It’s not strange--the risk analysis should be used as a basis for 
setting the cost of capital for use in the NPV method. What can be 
done is to discount at the risk-fr rate to get an NPV which simply 
reflects the timing of cash flows, then to use the variability of this 
NPV distribution to establish the project’s riskiness, and finally to 
conduct a second simulation with a risk-adjusted cost of capital before 
making the final go/no-go decision on the project. 


Dependence among the variables listed could either decrease or increase 
the dispersion of the NPV distribution, depending on the type of 
correlations assumed. For example, if we assume that high unit sales 
are associated with strong market prices, and that high volume brings 
low unit costs because of scale economies, then the [Lnpy would probably 
widen. If we assume intertemporal dependenc for example, that strong 
demand in Year 1 signifies good product acceptance, hence strong sales 


in Years 2 to n, this will definitely increase [Lnpy and Lrrr, because 
good and bad events will not cancel one another out, but will be 
reinforcing. However, if we assume that low prices will produce high 


unit sales, then Unpy would probably decrease. 


f. The biggest problem is getting good data on probability distributions, 
and especially on correlations among the input variables such as among 
unit sales, sales prices, and unit costs. The second major problem is 
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a conceptual one--this type of analysis does not deal at all with 
market (or beta) risk. A project with a high Oney or Orrer may not be 
strongly correlated with “the market,” or may even be negatively 
correlated, making Oney and Orr not very useful as an indicator of risk. 
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SOLUTION TO SPREADSHEET PROBLEMS 


14-11 The detailed solution for the problem is available both on the 
instructor’s resource CD-ROM (in the file Solution for Ch 14-11 Build a 
Model.xls) and on the instructor’s side of the Harcourt College 
Publishers’ web site, http://www.harcourtcollege.com/finance/theoryl0e. 


14-12 a. The net cost is $212,500: 


Price ($180,000) 
Modification (25,000) 
Change in NWC (7,500) 

($212,500) 


b. The operating cash flows follow: 


Year 1 Year 2 Year 3 

1. After-tax savings $49,500 $49,500 $49,500 
2. Depreciation tax savings 23,001 31,365 10,455 
Net cash flow $72,501 $80,865 $59,955 


Notes: 


1. The after-tax cost savings is $75,000(1 - T) $75,000 (0.66) 


= $49,500. 


2. The depreciation expense in each year is the depreciable basis, 
$205,000, times the MACRS allowance percentage of 0.33, 0.45, and 
0.15 for Years 1, 2 and 3, respectively. Depreciation expense in 
Years 1, 2, and 3 is $67,650, $92,250, and $30,750. The 
depreciation shield is calculated as the tax rate (34%) times the 
depreciation expense in each year. 


ee Th nd-of-project net cash flow is $65,179: 


Salvage value $80,000 
Tax on SV* (22,321) 
Return of NWC 7,500 
$65,179 
*Tax on SV = ($80,000 - $14,350) (0.34) = $22,321. 
BV in Year 4 = $205,000(0.07) = $14,350. 


d. The project has an NPV of $14,256; thus, it should be accepted. 


Year Net Cash Flow PV @ 10% 


0 ($212,500) ($212,500) 
ab V2, 501 65,910 
2 80,865 66,831 
3 125,134 94,015 


NPV = S$ _ 14,256 
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Alternatively, using a financial calculator, input the following: CFo = 
-212500, CFi = 72501, CF2 = 80865, CF3 = 125134, and I = 10 to solve for 
NPV = $14,255.60. 


e. (1) NPV = $5,766 at k = 12%; (2) NPV = $23,295 at k = 8%. 


f. NPV = ($620) and $19,214. If the salvage value were as low as $50,000, 
the NPV would be negative; therefore, the uncertainty about the salvage 
value could cause the project to be rejected. A salvage value of 
$51,251 (rounded to $51,000) would make you indifferent to the project. 


g. NPV = $5,256 if the tax rate were changed to 46%. 


h. When the base price of the machine is increased to $200,000, the NPV is 
($52). You would be indifferent to the project at a machine cost of 
$199,928 (rounded to $199,900). 

14-13 a. Nominal WACC: 


kn = WACC = waka(1 - T) + Weeks = 0.5(12%) (1 - 0.4) + 0.5(16%) 


| 
W 
OY 
oe 
+ 
lee) 
oe 
ole 

ll 
Ee 
po 
OY 
ole 


Real WACC: 


ky = (kn - i)/(1 + 4) = (11.63 - 6%)/(1 + 0.06) = 5.6%/1.06 = 5.28%. 


b. The relevant real cash flows are: 


0 dl 2 3 
($18,800) $5,100? $5,100 $5,100 
2,482" 3,384 1,128 
($18, 800) $7,582 $8,484 $6,228 
*(R - VC - FC) (1 - T) = ($30,000 - $15,000 - $6,500) (0.60) = $5,100. 
>(Dep) (T) = $6,204(0.4) = $2,482. 


When calculating the NPV based upon real cash flows, the firm's real 
WACC should be utilized. If the nominal WACC were used, the discount 
rate would include an inflation premium, while the cash flows would 
not. The calculation would bias NPV downward. 


c. Using a financial calculator, input the following: CFo = -18800, 
CF, = 7582, CF2o = 8484, CF3 = 6228, and I = 5.28 to solve for NPV = 
$1,393.28 ~ $1,393. Therefore, the project should be accepted. If the 
analyst had used the nominal WACC with real cash flows, an erroneous 
reject decision would have been made. 


7,582 8,484 6,228 
NPVat 5.288 = —$18,800 + eee ed : ea : = $1,392. 
(1.0528) (1.0528) (1.0528) 
7,582 8,484 6,228 
NPVat 11.68 = —$18,800 + : ae : a = = = §=713272 
(1.116) (1.116) (1.116) 
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d. First, we must determine the relevant nominal cash flows: 


) al 2 3 

Investment ($18,800) 

Rev $31,800 $33,708 $35,730 
VC 15,900 16,854 17,865 
FC 6,890 7,303 7,742 
Net Rev S$ 9,010 S§ 9,551 $10,123 
Net Rev (1 - T) $ 5,406 SF be LoL S$ 6,074 
Dep (T) 2,482 3,384 1,128 
Net CF S 7,888 $= Oy ALS S$ 7,202 


Now, since these are nominal cash flows, the NPV can be found using the 
nominal WACC: 


7,888 9,115 7,202 
NPV = -$18,800 4 : ye : a : zg = STOR. 
(1.116) (1.116) (1.116) 


Alternatively, with a financial calculator, input the following: CFp = 
-18800, CFi = 7888, CF2 = 9115, CF3 = 7202, and I = 11.6 to solve for 
NPV = $768.26. 

The NPV is less than that found in Part c because the depreciation 
savings do not increase with inflation. 


e. The relevant after-tax cash flows are: 


0 1 2 3 

Investment ($18,800) 

Rev $31,800 $33,708 $35,730 

VC 16,125 17,334 18,634 

FC 6,988 dy bL2 8,075 

Net Rev S 8,687 S 8,862 S$ 9,021 

Net Rev (1 - T) S522 S$ 5,317 S: 57413 

Dep (T) 2,482 3,384 Lp 128 

Net CF S 7,694 S 8,701 S 6,541 
With a financial calculator, input the following: CFo = -18800, CFi = 
7694, CFo = 8701, CF3 = 6541, and I = 11.6 to solve for NPV = -$213.54 * 


-$214. 

The unanticipated inflation premium would have caused the project's 
NPV to decrease from $768 (as calculated in part d) to -$214. This 
would have caused the project to decrease the value of the firm by 
$214. 


f. (1) Biases would occur--projects' cash flows would not be adjusted for 
inflation, but the market cost of capital would be, hence NPVs 
would be downward biased. 

(2) Long-term projects would have a greater downward bias because of 
the compounding in the denominator of the NPV equation. 
(3) Cash flows should be adjusted to reflect expected inflation. 
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14-14 a. If the actual life is 5 years: 


Amount Amount Year PV Factor 
before tax after tax Event Occurs at 10% PV 
Outflows: 
Investment in 
new equipment $30,000 $30,000 0 1.0 $30,000 
Total PV of outflows $30,000 
Inflows: 
Revenues $10,000 S$ 6,000 1-5 3.7908 S227 745 
Depreciation 6,000 2,400 1-5 3.7908 9,098 
Total PV of inflows $31,843 
NPV = PV(Inflows) - PV(Outflows) S$ 1,843 
Alternatively, using a financial calculator: 
Inputs 5 10 8400 0 
P| | | | | Ea | | 
Output = -31,842.61 
NPV = PV(Inflows) - PV(Outflows) = $31,843 - $30,000 = $1,843. 
If the actual life is 4 years: 
Amount Amount Year PV Factor 
before tax after tax Event Occurs at 10% PV 
Inflows: 
Revenues $10,000 $6,000 1-4 3.1699 $19,019 
Depreciation 6,000 2,400 1-4 3.1699 7,608 
Tax savings on loss 
at end of Year 4 6,000 2,400 4 0.6830 1,639 
Total PV of inflows $28,266 


NPV = $28,266 - $30,000 = ($1,734). 


Alternatively, using a financial calculator, input the following: 
CFo = -30000, CFi = 8400, N, = 3, CF, = 10800, and I = 10 to solve for 
NPV = -$1,733.90 * -$1,734. 
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If the actual life is 8 years: 


Amount Amount Year PV Factor 
before tax after tax Event Occurs at 10% PV 
Inflows: 
Revenues $10,000 $6,000 -8 5.3349 $32,009 
Depreciation 6,000 2,400 =5 3.7908 9,098 
Total PV of Inflows $41,107 
NPV = $41,107 - $30,000 = $11,107. 
Alternatively, using a financial calculator, input the following: 
CFo = -30000, CFi = 8400, N; = 5, CF4 = 6000, N; = 3, and I = 10 to solve 
for NPV = $11,107.45 » $11,107. 
If the life is as low as 4 years (an unlikely event), the 


investment will not be desirable. 
longer than 4 years, 


tractor. 
years, 
tractor. 

b. 8% cost of capital; NPV = $3,539. 


NPV is still 
should be purchased. 


c. At $7,000 operating revenue, NPV = 


revenue, NPV = $8,666. 


With a project life of one year, NPV 


of ten years, NPV = $15,965. 


% cost of capital; NPV = $7,395. 
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the investment will be a good on 
decision will depend on the directors’ 


12% cost of capital; NPV = 


positive at a 12% cost of capital; 


The project is not very sensitiv 


the cost of capital is increased by 4% NPV is still 


= ($13,636). 


16% 


if the investment life is 
Therefore, th 
confidence in the life of the 


But, 


Given the low probability of the tractor’s life being only 4 
it is likely that the directors will decide to purchase the 


$280. 


the tractor 
because when 
positive. 


therefore, 


($4,981). At $13,000 operating 
With a project life 


cost of capital; NPV = ($2,496). 


Solution to Spreadsheet Problems: 14-17 
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Solution to Spreadsheet Problems: 14 - 18 
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CYBERPROBLEM 


14-15 The detailed solution for the cyberproblem is available on the 
instructor’s side of the Harcourt College Publishers’ web sit 
http: //www.harcourtcollege.com/finance/theoryl0e. 
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MINI CASE 


JOHN CROCKETT FURNITURE COMPANY IS CONSIDERING ADDING A NEW LINE TO ITS PRODUCT 
MIX, AND THE CAPITAL BUDGETING ANALYSIS IS BEING CONDUCTED BY JOAN SAMUELS, A 
RECENTLY GRADUATED FINANCE MBA. THE PRODUCTION LINE WOULD BE SET UP IN UNUSED 
SPACE IN CROCKETT’S MAIN PLANT. THE MACHINERY’S INVOICE PRICE WOULD BE 
APPROXIMATELY $200,000; ANOTHER $10,000 IN SHIPPING CHARGES WOULD BE REQUIRED; 
AND IT WOULD COST AN ADDITIONAL $30,000 TO INSTALL THE EQUIPMENT. FURTHER, THE 
FIRM’S INVENTORIES WOULD HAVE TO BE INCREASED BY $25,000 TO HANDLE THE NEW LINE, 
BUT ITS ACCOUNTS PAYABLE WOULD RISE BY $5,000. THE MACHINERY HAS AN ECONOMIC 
LIFE OF 4 YEARS, AND CROCKETT HAS OBTAINED A SPECIAL TAX RULING WHICH PLACES THE 
EQUIPMENT IN THE MACRS 3-YEAR CLASS. THE MACHINERY IS EXPECTED TO HAVE A SALVAGE 
VALUE OF $25,000 AFTER 4 YEARS OF USE. 

THE NEW LINE WOULD GENERATE $125,000 IN INCREMENTAL NET REVENUES (BEFORE TAXES 
AND EXCLUDING DEPRECIATION) IN EACH OF THE NEXT 4 YEARS. THE FIRM’S TAX RATE IS 
40 PERCENT, AND ITS OVERALL WEIGHTED AVERAGE COST OF CAPITAL IS 10 PERCENT. 


A. SET UP, WITHOUT NUMBERS, A TIME LINE FOR THE PROJECT’S CASH FLOWS. 


ANSWER: WE HAVE FIVE CASH FLOWS, AS FOLLOWS: 


0 1 2 3 4 
| 
INITIAL OCFi OCF OCFs OCF 
CASH OUTLAY + 
TERMINATION 
CASH FLOW 
NCFo NCFi NCF2 NCF3 NCF4 


CONSTRUCT INCREMENTAL OPERATING CASH FLOW STATEMENTS FOR THE PROJECT’S 


4 YEARS OF OPERATIONS. 


ANSWER: GET THE DEPRECIATION RATES FROM TABLE 14-2 IN THE BOOK. NOTE THAT 


T. 


r. 


Ww 


ECAUSE OF THE HALF-YEAR CONVENTION, A 3-YEAR PROJECT IS DEPRECIATED 
OVER 4 CALENDAR YEARS: 
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YEAR RATE x BASIS = DEPRECIATION 


1 0.33 $240 S$ 79 

2 0.45 240 108 

3 O.15 240 36 

4 0.07 240 ee 

$240 

HERE ARE THE ANNUAL OPERATING CASH FLOWS (IN THOUSANDS OF DOLLARS) : 
1 2 3 4 

NET REVENUES $125 $125 $125 $125 
DEPRECIATION 79 108 36 17 
BEFORE-TAX INCOME S$ 46 $ 17 $ 89 $108 
TAXES (403) 18 = sh 36 — 43 
NET INCOME $ 28 $ 10 $ 53 S$ 65 
PLUS DEPRECIATION 79 108 36 17 
NET OPERATING CF $107 $118 S$ 89 $_ 82 


DOES YOUR CASH FLOW STATEMENT INCLUDE ANY FINANCIAL FLOWS SUCH AS 
INTEREST EXPENSE OR DIVIDENDS? WHY OR WHY NOT? 


ANSWER: 


THE CASH FLOW STATEM 


T. 


INT SHOULD NOT INCLUDE INTEREST EXPENSE OR 


DIVIDENDS. THE RETURN REQUIRED BY THE INVESTORS FURNISHING THE CAPITAL 


IS ALREADY ACCOUNTED FOR WHEN WE APPLY THE 10 PERCENT COST OF CAPITAL 


DISCOUNT RATE, HENCE INCLUDING FINANCING FLOWS WOULD BE "DOUBL 


[7] 


r 


COUNTING." PUT ANOTHER WAY, IF WE DEDUCTED CAPITAL COSTS IN THE TABLE, 


AND THUS REDUCED THE BOTTOM LINE CASH FLOWS, AND THEN DISCOUNTED THOSE 


CFs BY THE COST OF CAPITAL, WE WOULD, IN EFFECT, BE SUBTRACTING CAPITAL 


COSTS TWICE. 


Gl 


SUPPOSE THE FIRM HAD SPENT $100,000 LAST YEAR TO REHABILITATE THE 
PRODUCTION LINE SITE. SHOULD THIS COST BE INCLUDED IN THE ANALYSIS? 
EXPLAIN. 


ANSWER: 


THE $100,000 COST TO REHABILITATE THE PRODUCTION LINE 


n 


ITE WAS INCURRED 


LAST YEAR, AND PRESUMABLY ALSO EXPENSED FOR TAX PURPOSES. SINCE, IT IS 


A SUNK COST, IT SHOULD NOT BE INCLUDED IN THE ANALYSIS. 


NOW ASSUME THAT THE PLANT SPACE COULD BE LEASED OUT TO ANOTHER FIRM AT 
$25,000 A YEAR. SHOULD THIS BE INCLUDED IN THE ANALYSIS? IF SO, HOW? 
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ANSWER: IF THE PLANT SPACE COULD BE LEASED OUT TO ANOTHER FIRM, THEN IF 


T. 


E 


CROCKETT ACCEPTS THIS PROJECT, IT WOULD FORGO THE OPPORTUNITY TO 


[7] 


RECEIVE $25,000 IN ANNUAL CASH FLOWS. THIS REPRESENTS AN OPPORTUNITY 
C 


OST TO THE PROJECT, AND IT SHOULD BE INCLUDED IN THE ANALYSIS. NOTE 


THAT THE OPPORTUNITY COST CASH FLOW MUST BE NET OF TAXES, SO IT WOULD 
BE A $25,000(1 - T) = $25,000(0.6) = $15,000 ANNUAL OUTFLOW. 


Cc. 3. FINALLY, ASSUME THAT THE NEW PRODUCT LINE IS EXPECTED TO DECREASE SALES 
OF THE FIRMJS OTHER LINES BY $50,000 PER YEAR. SHOULD THIS BE 
CONSIDERED IN THE ANALYSIS? IF SO, HOW? 


r. 


ANSWER: IF A PROJECT AFFECTS THE CASH FLOWS OF ANOTHER PROJECT, THIS IS AN 


"EXTERNALITY" WHICH MUST BE CONSIDERED IN THE ANALYSIS. IF THE FIRM'S 


SALES WOULD BE REDUCED BY $50,000, THEN THE NET CASH FLOW LOSS WOULD B 


Gl 


COST TO THE PROJECT. NOTE THAT THIS ANNUAL LOSS WOULD NOT BE THE 


iL $50,000, BECAUSE CROCKETT WOULD SAVE ON CASH OPERATING COSTS IF 


U 
TS SALES DROPPED. NOTE ALSO THAT EXTERNALITIES CAN BE POSITIV 


Gl 


AS 


ELL AS NEGATIVE. 


D. DISREGARD THE ASSUMPTIONS IN PART C. WHAT IS CROCKETT’S NET INVESTMENT 
OUTLAY ON THIS PROJECT? WHAT IS THE NET NONOPERATING CASH FLOW AT THE 
TIME THE PROJECT IS TERMINATED? BASED ON THESE CASH FLOWS, WHAT ARE 
THE PROJECT’S NPV, IRR, MIRR, AND PAYBACK? DO THESE INDICATORS SUGGEST 
THAT THE PROJECT SHOULD BE UNDERTAKEN? 


ANSWER: THE NET INVESTMENT OUTLAY AT t = 0 IS $260,000: 


PRICE ($200,000) 

FREIGHT & INSTALLATION (40,000) 

CHANGE IN NET OPERTING WC (20,000) * 
($260,000) 


* ANOWC = INCREASE IN INVENTORY - INCREASE IN PAYABLES = $25,000 - 


$5,000 = $20,000. THE INCREMENTAL CASH OUTLAY FOR NET WORKING CAPITAL 


IS JUST AS "REAL" AS COSTS OF THE EQUIPMENT, FREIGHT, AND INSTALLATION, 


SO IT MUST BE INCLUDED IN THE NET INVESTMENT OUTLAY. 
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WHEN THE PROJECT IS TERMINATED AT THE END OF YEAR 4, THE EQUIPMENT 


T. 


CAN BE SOLD FOR $25,000. BUT, SINCE IT HAS BEEN DEPRECIATED TO A SO 


BOOK VALUE, TAXES MUST BE PAID ON THE FULL SALVAGE VALUE. ALSO, WE 


ASSUME THAT THE FIRM'S WORKING CAPITAL WILL RETURN TO ITS ORIGINAL 


Tr 


POSITION UPON PROJECT TERMINATION, SO THE NET WORKING CAPITAL 


INVESTMENT REQUIRED AT TIME = 0 WILL BE RECOVERED AT t = 4. FOR THIS 


PROJECT, THE TERMINATION CASH FLOW IS $35,000: 


SALVAGE VALUE $25,000 
TAX ON SALVAGE VALUE (10,000) 
RECOVERY OF NET WORKING CAPITAL 20,000 
NET TERMINATION CASH FLOWS $35,000 


THESE CASH FLOWS ARE ADDED TO OPERATING CASH FLOWS IN YEAR 4. 


HERE ARE ALL THE PROJECT'S CASH FLOWS LAID OUT ON A SINGLE TIME LINE 


(IN THOUSANDS OF DOLLARS) : 


cor W 


2 
5 = Terminal CF 


WE CAN INPUT THESE VALUES IN THE CASH FLOW REGISTER OF A CALCULATOR, 


ALONG WITH k = I = 10%, AND PRESS THE NPV BUTTON TO FIND NPV = $81.573 


(IN THOUSANDS). THEN PRESS IRR TO FIND IRR = 23.8%. 


Tr. 


THEN COMPOUND THE OPERATING CASH FLOWS TO TIME 4 AND ADD THE 


TERMINAL CASH FLOW TO GET THE TV = 500.10. THEN ENTER THE FOLLOWING: N 


= 4, PV = -260, PMT = 0, AND FV = 500.10 TO SOLVE FOR MIRR = 17.77%. 


THI 


Gl 
Gl 


PAYBACK PERIOD IS 2.4 YEARS. ALL OF THESE CALCULATIONS INDICAT 


THAT CROCKETT SHOULD UNDERTAKE THE PROJECT. 
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ASSUME THAT INFLATION IS EXPECTED TO AVERAGE 5 PERCENT OVER THE NEXT 4 


YEARS. DOES IT APPEAR THAT CROCKETTLUS CASH FLOW ESTIMATES ARE REAL OR 


NOMINAL? THAT IS, ARE ALL THE CASH FLOWS STATED IN THE TIME 0 DOLLARS 
OR HAVE THE CASH FLOWS BEEN INCREASED TO ACCOUNT FOR EXPECTED 
INFLATION? FURTHER, WOULD IT APPEAR THAT THE 10 PERCENT COST OF 
CAPITAL IS A NOMINAL OR REAL INTEREST RATE? DOES IT APPEAR THAT THE 
CURRENT NPV IS BIASED BECAUSE OF INFLATION EFFECTS? IF SO, IN WHAT 
DIRECTION, AND HOW COULD ANY BIAS BE REMOVED? 


ANSWER: 


IT APPEARS THAT THE CASH FLOW ESTIMATES ARE REAL, THAT IS, THEY ARE 


STATED IN YEAR QO (OR YEAR 1) DOLLARS, BECAUSE THE CASH REVENUES AND 


COSTS ARE CONSTANT OVER THE 4-YEAR PERIOD EVEN THOUGH INFLATION IS 


EXPECTED TO AVERAGE 5 PERCENT. 


HOWEVER, THE 10 PERCENT COST OF CAPITAL ESTIMAT 


rs 


IS A NOMINAL COST 


Fl 
Gq 


BECAUSE THE ESTIMATES OF ks, AND kag, WHICH MAKI P THE FIRM'S WACC, 


r. 


INCLUDE INVESTORS' INFLATION PREMIUMS. SINCE AN INFLATION PREMIUM IS 


E 


INCLUDED IN THE DENOMINATOR (THE DISCOUNT RATE), BUT INFLATION IS NOT 


E 


CONSIDERED IN THE NUMERATOR (THE CASH FLOWS), THE CALCULATED NPV IS 


r 


BIASED DOWNWARD. THE BEST SOLUTION TO THE PROBLEM IS TO RECAST THE 


r. 


E 


CASH FLOW ESTIMATES TO INCLUDE THE IMPACT OF INFLATION OVER TIME. 


USING A SPREADSH 


r. 


‘ET PROGRAM, THIS ADJUSTMENT IS AS EASY AS IT IS 


NECESSARY. 


WHAT DOES THE TERM “RISK” MEAN IN THE CONTEXT OF CAPITAL BUDGETING, TO 
WHAT EXTENT CAN RISK BE QUANTIFIED, AND WHEN RISK IS QUANTIFIED, IS THE 
QUANTIFICATION BASED PRIMARILY ON STATISTICAL ANALYSIS OF HISTORICAL 
DATA OR ON SUBJECTIVE, JUDGMENTAL ESTIMATES? 


ANSWER: 


RISK THROUGHOUT FINANCE RELATES TO UNCERTAINTY ABOUT FUTURE EVENTS, AND 
I 


IN CAPITAL BUDGETING, THIS MEANS TH 


r 


E 


FUTURE PROFITABILITY OF A PROJECT. 


GI 


T. 


FOR CERTAIN TYPES OF PROJECTS, IT IS POSSIBLE TO LOOK BACK AT 


HISTORICAL DATA AND TO STATISTICALLY ANALYZE THE RISKINESS OF THE 


INVESTMENT. THIS IS OFT 


Gl 


N TRUE WHEN THE INVESTMENT INVOLVES AN 


EXPANSION DECISION; FOR EXAMPLE, IF SEARS WERE OPENING A NEW STORE, IF 


CITIBANK WERE OPENING A NEW BRANCH, OR IF GM WERE EXPANDING ITS 


CHEVROLET PLANT, THEN PAST EXPERIENCE COULD BE A USEFUL GUIDE TO FUTURE 


RISK. SIMILARLY, A COMPANY THAT IS CONSIDERING GOING INTO A NEW 
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BUSINESS MIGHT B 


T. 


ABLE TO LOOK AT HISTORICAL DATA ON EXISTING FIRMS IN 


r. 


THAT INDUSTRY TO GET AN IDEA ABOUT THE RISKINESS OF ITS PROPOS! 


Gl 


D 


INVESTMENT. HOWEVER, THERE ARE TIMES WHEN IT IS IMPOSSIBLE TO OBTAIN 


HISTORICAL DATA REGARDING PROPOSED INVESTMENTS; FOR EXAMPLE, IF GM WERE 


E 


CONSIDERING THE DEVELOPMENT OF AN ELECTRIC AUTO, NOT MUCH RELEVANT 


HISTORICAL DATA FOR ASSESSING THE RISKINESS OF THE PROJECT WOULD BE 


AVAILABLE. RATHER, GM WOULD HAVE TO RELY PRIMARILY ON THE JUDGMENT OF 


ITS EXECUTIVES, AND THEY, IN TURN WOULD HAVE TO RELY ON THEIR 


EXPERIENCE IN DEVELOPING, MANUFACTURING, AND MARKETING NEW PRODUCTS. 


WE WILL TRY TO QUANTIFY RISK ANALYSIS, BUT YOU MUST RECOGNIZE AT THE 


OUTSET THAT SOME OF THE DATA USED IN THE ANALYSIS WILL NECESSARILY BE 


r 


BASED ON SUBJECTIVE JUDGMENTS RATHER THAN ON HARD STATISTICAL 


T. 


OBSERVATIONS. 


G. 1. WHAT ARE THE THREE TYPES OF RISK THAT ARE RELEVANT IN CAPITAL 
BUDGETING? 


2. HOW IS EACH OF THESE RISK TYPES MEASURED, AND HOW DO THEY RELATE TO ONE 
ANOTHER? 


ANSWER: HERE ARE THE THREE TYPES OF PROJECT RISK: 


e STAND-ALONE RISK IS THE PROJECT’S TOTAL RISK IF IT WERE OPERATED 


r. 


INDEPENDENTLY. STAND-ALONE RISK IGNORES BOTH THE FIRM’S 


DIVERSIFICATION AMONG PROJECTS AND INVESTORS’ DIVERSIFICATION AMONG 


FIRMS. STAND-ALONE RISK IS MEASURED EITHER BY THE PROJECT’S STANDARD 


r. 


DEVIATION OF NPV (onpv) OR ITS COEFFICIENT OF VARIATION OF NPV (CVypv) « 


NOTE THAT OTHER PROFITABILITY MEASURES SUCH AS IRR AND MIRR CAN ALSO B 


Gl 


USED TO OBTAIN STAND-ALONE RISK ESTIMATES. 


e WITHIN-FIRM RISK IS THE TOTAL RISKINESS OF THE PROJECT GIVING 


CONSIDERATION TO THE FIRM’S OTHER PROJECTS, THAT IS, TO DIVERSIFICATION 


Tr. 
r. 


WITHIN THE FIRM. IT IS THE CONTRIBUTION OF THE 


Gl 


FIRM’S 


PROJECT TO TH 


TOTAL RISK, AND IT IS A FUNCTION OF (A) THE PROJECT’S STANDARD 


DEVIATION OF NPV AND (B) THE CORRELATION OF THE PROJECTS’ RETURNS WITH 


HOSE OF THE REST OF THE FIRM. WITHIN-FIRM RISK IS OFTEN CALLE 


r. 
O 


Tr 


BETA, 


T 
CORPORATE RISK, AND IT IS MEASURED BY THE PROJECT’S CORPORAT 
W. 


HICH IS THE SLOPE OF THE REGRESSION LINE FORMED BY PLOTTING RETURNS ON 
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ie 
| 
HI 


THE PROJECT VERSUS RETURNS ON TH 


RM. 


e MARKET RISK IS THE RISKINESS OF THE PROJECT TO A WELL-DIVERSIFIED 


INVESTOR, HENCE IT CONSIDERS THE DIVERSIFICATION INHERENT IN 


STOCKHOLDERS’ PORTFOLIOS. IT IS MEASURED BY THE PROJECT’S MARKET BETA, 


OF THE REGRESSION LINE FORMED BY PLOTTING RETURNS ON 


WHICH IS THE SLOP 


r 


THE PROJECT VERSUS RETURNS ON THE MARKET. 


G. 3. HOW IS EACH TYPE OF RISK USED IN THE CAPITAL BUDGETING PROCESS? 


MANAGEMENT’S PRIMARY GOAL IS SHAREHOLDER WEALTH MAXIMIZATION, 


ANSWER: ECAUS 


r. 


MOST RELEVANT RISK FOR CAPITAL PROJECTS IS MARKET RISK. HOWEVER, 


Gl 


EDITORS, CUSTOMERS, SUPPLIERS, AND EMPLOYEES ARE ALL AFFECTED BY A 


B 
T 
C 
EF 


DP 


H 
R 
IRM’S TOTAL RISK. SINCE THESE PARTIES INFLUENCE THE FIRM’S 
ROFITABILITY, A PROJECT’S WITHIN-FIRM RISK SHOULD NOT BE COMPLETELY 
G 


H 


NORED. 


UNFORTUNATELY, BY FAR THE EASIEST TYPE OF RISK TO MEASURE IS A 


r 


PROJECT’S STAND-ALONE RISK. THUS, FIRMS OFTEN FOCUS ON THIS TYPE OF 


RISK WHEN MAKING CAPITAL BUDGETING DECISIONS. HOWEVER, THIS FOCUS DOES 


NOT NECESSARILY LEAD TO POOR DECISIONS, BECAUSE MOST PROJECTS THAT A 


FIRM UNDERTAKES ARE IN ITS CORE BUSINESS. IN THIS SITUATION, A 


PROJECT’S STAND-ALONE RISK IS LIKELY TO BE HIGHLY CORRELATED WITH ITS 


T. 


Tr. 


WITHIN-FIRM RISK, WHICH IN TURN IS LIKELY TO BE HIGHLY CORRELATED WITH 


ITS MARKET RISK. 


H. 1. WHAT IS SENSITIVITY ANALYSIS? 


ENSITIVITY ANALYSIS MEASURES THE EFFECT OF CHANGES IN A PARTICULAR 


ANSWER: 


SI 
VARIABLE, SAY REVENUES, ON A PROJECT’S NPV. TO PERFORM A SENSITIVITY 


Tr. 


‘PT ONE. 


ANALYSIS, ALL VARIAB 


ES ARE FIXED AT THEIR EXPECTED VALUES EXC 


HIS ONE VARIABLE IS THEN CHANGED, OFTEN BY SPECIFIED PERCENTAGES, AND 


T 
T 


HE RESULTING EFFECT ON NPV IS NOTED. (ON 


Gl 


COULD ALLOW MORE THAN ONE 


VARIABLE TO CHANGE, BUT THIS THEN MERGES SENSITIVITY ANALYSIS INTO 


T. 


SCENARIO ANALYSIS.) 
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H. 2. PERFORM A SENSITIVITY ANALYSIS ON THE UNIT SALES, SALVAGE VALUE, AND 
COST OF CAPITAL FOR THE PROJECT. ASSUME THAT EACH OF THESE VARIABLES 
CAN VARY FROM ITS BASE CASE, OR EXPECTED, VALUE BY PLUS AND MINUS 10, 
20, AND 30 PERCENT. INCLUDE A SENSITIVITY DIAGRAM, AND DISCUSS THE 


RESULTS. 
ANSWER: THE SENSITIVITY DATA ARE GIVEN HERE IN TABULAR FORM (IN THOUSANDS OF 
DOLLARS) : 
CHANGE FROM RESULTING NPV AFTER THE INDICATED CHANGE IN 
BASE LEVEL UNIT SALES SALVAGE VALUE k 
-30% $ 10 $78 $105 
-20 30 80 97 
-10 58 81 89 
0 82 82 82 
+10 105 83 74 
+20 129 84 67 
+30 153 85 61 


WE GENERATED THESE DATA WITH A SPREADSH 


r 


‘ET MODEL. 


NPV Sensitivity Graph 
(Thousands) 


150 


Unit 
Sales 


125 


100 


Salvage 
" Value 
50 
Cost of 


Capital 
25 


0 -30%  -20% -10% Base +10% +20% +30% 
Value 


Tr. 


A. THE SENSITIVITY LINES INTERSECT AT 0% CHANG 


Gl 


AND THE BASE CASE NPV, 


$81,573. SINCE ALL OTHER VARIABLES ARE SET AT THEIR BASE CASE, OR 


EXPECTED VALUES, THE Z 


r. 


‘RO CHANGE SITUATION IS THE BASE CASE. 


B. THE PLOTS FOR UNIT SALES AND SALVAGE VALUE ARE UPWARD SLOPING, 


INDICATING THAT HIGHER VARIABLE VALUES LEAD TO HIGHER NPVs. 
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CONVERSELY, THE PLOT FOR COST OF CAPITAL IS DOWNWARD SLOPING, 
BECAUSE A HIGHER COST OF CAPITAL LEADS TO A LOWER NPV. 

C. THE PLOT OF UNIT SALES IS MUCH STEEPER THAN THAT FOR SALVAGE VALUE. 
THIS INDICATES THAT NPV IS MORE SENSITIVE TO CHANGES IN UNIT SALES 
THAN TO CHANGES IN SALVAGE VALUE. 

D. STEEPER SENSITIVITY LINES INDICATE GREATER RISK. THUS, IN COMPARING 
TWO PROJECTS, THE ONE WITH THE STEEPER LINES IS CONSIDERED TO BE 
RISKIER. 


WHAT IS THE PRIMARY WEAKNESS OF SENSITIVITY ANALYSIS? 


PRIMARY USEFULNESS? 


WHAT IS ITS 


ANSWER: THE 


DOES NO 


NOT INC 


TWO PRIMARY DISADVANTAG 


ES OF SENSITIVITY ANALYSIS ARE 


Tr. 


(1) 


T REFL 


ECT THE 


KEE 


ORE 


FO 


ECAS 


T ERRORS. 


ECT 


ECT’S NPV IS HIGHLY S 


IS QUITE 


1 FIX 


ED BY A 


RIB 


ELATIONS 


ANY 


RISKY, B 
ONG-TERM CONT 


INFO 


THUS, 


ECTS OF DIVERSIFICATION AN 
RMATION ABO 
A SENSITIVITY ANALYSIS MIG 


7] 


ENSITIVE 


D (2) 


THAT IT 
THAT IT DOES 


UT THI 


Gl 


POSSIBLE 


Tr. 


HT INDICATE 


TO THE SAL 


ENCE 


ES FORECAST, H 


UT IF T 


UTE 


LITTLE 


TO THI 


Gl 


HIPS B 


E TW 


Tr. 


KREFO 


RE, 


RTICULA 


ES ID 


ENTIFY T 


ON THOS! 
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PACT ON PROFITABTI 


IN MANY 


HOSE 


EF VARIABLES THAT ARE 


‘EN VARIABLES, 


RLY GOOD INDICATOR OF RISK. 


HE, 


MAGNITUDES OF T 
THAT 
THAT T 


HI 


PROJECT’S SAL 


H 


ES, HENCE ITS R 


EV. 


RACT, 
PROJECT’ 


SITUATIONS, 


VARIABLES WHICH 
LITY, AND THIS HELPS MANAG 


E NUE 


THEN SAL 


S RISK. IT ALSO 


SUCH AS UNIT SALES AND SALES 


SENSITIVITY ANALYSIS IS 


HOWEVER, S 


ES VARIATIONS MAY ACTUA 
IGNORES 


NOT 


K 


ANY 


PRICE. 


A 


ENSITIVITY ANALYSIS 


POTENTIALLY HAV 


r. 


THE 


G 


REAT 


EST 


EMENT FOCU 


S ITS ATT! 


PROBABLY MOST IMPORTANT. 


ENTION 
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ASSUME THAT JOAN SAMUELS IS CONFIDENT OF HER ESTIMATES OF ALL THE 
VARIABLES THAT AFFECT THE PROJECT’S CASH FLOWS EXCEPT UNIT SALES: IF 
PRODUCT ACCEPTANCE IS POOR, UNIT SALES WOULD BE ONLY 900 UNITS A YEAR, 
WHILE A STRONG CONSUMER RESPONSE WOULD PRODUCE SALES OF 1,600 UNITS. IN 
EITHER CASE, CASH COSTS WOULD STILL AMOUNT TO 50 PERCENT OF REVENUES. 
JOAN BELIEVES THAT THERE IS A 25 PERCENT CHANCE OF POOR ACCEPTANCE, A 
25 PERCENT CHANCE OF EXCELLENT ACCEPTANCE, AND A 50 PERCENT CHANCE OF 
AVERAGE ACCEPTANCE (THE BASE CASE). 


I 1. WHAT IS SCENARIO ANALYSIS? 

ANSWER: SCENARIO ANALYSIS EXAMINES SEVERAL POSSIBLE SITUATIONS, USUALLY 
WORST CASE, MOST LIKELY CASE, AND BEST CASE. IT PROVIDES A RANGE OF 
POSSIBLE OUTCOMES. 

I 2. WHAT IS THE WORST-CASE NPV? THE BEST-CASE NPV? 

I 3. USE THE WORST-, MOST LIKELY, AND BEST-CASE NPVs AND PROBABILITIES OF 
OCCURRENCE TO FIND THE PROJECT’S EXPECTED NPV, STANDARD DEVIATION, AND 
COEFFICIENT OF VARIATION. 

ANSWER: WE USED A SPREADSHEET MODEL TO DEVELOP THE SCENARIOS (IN THOUSANDS OF 


r. 


DOLLARS), WHICH ARE SUMMARIZED BELOW: 


THE EXPECTED NPV IS $81,573. 


CASE PROBABILITY NPV (1000s) 
WORST 0.25 $ 15 
BASE 0.50 82 
BEST 0.25 148 
E(NPV) = 0.25($15) + 0.50($82) + 0.25($148) = $82. 


THE STANDARD DEVIATION OF NPV IS $47: 


Onpy = [0.25($15 - $82)? + 0.50($82 - $82)% + 0.25($148 - $82)?2]1/? 
[2.-,211]1/? = $47, 


AND THE PROJECT’S COEFFICIENT OF VARIATION IS 0.57: 
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ASSUME THAT CROCKETT’S AVERAGE PROJECT HAS A COEFFICIENT OF VARIATION 
IN THE RANGE OF 0.2-0.4. WOULD THE NEW FURNITURE LINE BE CLASSIFIED AS 
HIGH RISK, AVERAGE RISK, OR LOW RISK? WHAT TYPE OF RISK IS BEING 
MEASURED HERE? 


ANSWER: 


T. 


THE AVERAGE RANGE OF 


HE PROJECT HAS A CV OF 0.57, WHICH IS ABOV. 


-2-0.4, SO IT FALLS INTO THE HIGH RISK CATEGORY. THE CV MEASURES A 


r. 


ROJECT’S STAND-ALONE RISK-IT IS MERELY A MEASURE OF THE VARIABILITY OF 


DmeOo 48 


ETURNS (AS MEASURED BY NPV) ABOUT THE EXPECTED RETURN. 


BASED ON COMMON SENSE, HOW HIGHLY CORRELATED DO YOU THINK THE PROJECT 
WOULD BE TO THE FIRM’S OTHER ASSETS? (GIVE A CORRELATION COEFFICIENT, 
OR RANGE OF COEFFICIENTS, BASED ON YOUR JUDGEMENT. ) 


ANSWER: 


IT IS REASONABLE TO ASSUME THAT IF TH 


T. 


Tr 
r. 


ECONOMY IS STRONG AND PEOPLE A 


UYING A LOT OF FURNITURE, THEN SALES WOULD BE STRONG IN ALL OF THI 


GI 


ROJECT AND THE REST OF THE BUSINESS. HOWEVER, EACH LINE COULD BE MO 


= 


R 
H 

OMPANY’S LINES, SO THERE WOULD BE A POSITIVE CORRELATION BETWEEN THIS 
R 
‘L 


r. 


CORR 


r. 


AATION WOULD BE LESS THAN 4+1.0. T 


OMPANY MIGHT BE ABLE TO DEVELOP HISTORICA 


CORRELATION COEFFICIENTS 


ETWEEN ITS DIFFERENT LINES, AND THEN ASSUME THAT THIS AVERAGE 


OEFFICIENT WOULD APPLY TO THE 


r. 


NEW PROJECT. A REASONABLE GUESS MIGHT 


B 
C 
P 
OR LESS SUCCESSFUL, SO TH 
C 
B 
C 
B 


Gl 


+0.7, OR WITHIN A RANGE OF +0.5 TO +0.9. 


T. 


ANSWER: 


HOW WOULD THIS CORRELATION COEFFICIENT AND THE PREVIOUSLY CALCULATED o 


COMBINE TO AFFECT THE PROJECT’S CONTRIBUTION TO CORPORATE, OR WITHIN- 
FIRM, RISK? EXPLAIN. 


IF THE PROJECT’S CASH FLOWS ARE LIKELY TO BE HIGHLY CORRELATED WITH THE 


FIRM’S AGGREGATE CASH FLOWS, WHICH IS GENERALLY A REASONABLE 


ASSUMPTION, THEN THE PROJECT WOULD HAV! 


Gl 


HIGH WITHIN-FIRM RISK. 


7] 


r. 


HOWEVER, IF THE PROJECT’S CASH FLOWS WERE EXPECTED TO BE TOTALLY 


UNCORRELATED WITH THE FIRM’S AGGREGATE CASH FLOWS, THEN ACCEPTING TH 


Gl 
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ROJECT WOULD REDUCE THE FIRM’S TOTAL RISK, AND IN THAT CASE, THE 


rT 


ISKINESS OF THE PROJECT WOULD BE LESS THAN SUGGESTED BY ITS STAND- 


T. 


ORRELATED WITH THE FIRM’S AGGREGATE CASH FLOWS, THEN THE PROJECT WOULD 


P 
R 
ALONE RISK. IF THE PROJECT’S CASH FLOWS WERE EXPECTED TO BE NEGATIVELY 
C 
R 


EDUCK THE TOTAL RISK OF THE FIRM EVEN MORE. 


r. 


K. 1. BASED ON YOUR JUDGMENT, WHAT DO YOU THINK THE PROJECT’S CORRELATION 
COEFFICIENT WOULD BE WITH THE GENERAL ECONOMY AND THUS WITH RETURNS ON 
“THE MARKET”? 


ANSWER: N ALL LIKELIHOOD, THIS PROJECT WOULD HAVE A POSITIV 


r. 


Tr. 


CORR: 
RNS ON OTHER ASSETS IN THE ECONOMY, AND SPECIFICALLY WITH TH 


r. 


AATION WITH 


ira 


STOCK 
DEED, FURNITURE IS GENERALLY REGARDED AS BEING A DEFERRABLE 


RY GOOD, AND AS SUCH ITS SALES ARE PROBABLY MORE VOLATILE THAN TH 


Gl 


Q © S§ WDoH 
b 2 
ve) 
GQ XK G 
a 
WH 
H 
Zz 


K. 2. HOW WOULD THIS CORRELATION AFFECT THE PROJECT’S MARKET RISK? 


ANSWER: THIS CORRELATION WOULD NOT DIRECTLY AFFECT THE PROJECT’S WITHIN-FIRM 


RISK, BUT IT DOES, WHEN COMBINED WITH THE PROJECT’S HIGH STAND-ALONE 


RISK, SUGGEST THAT THE PROJECT’S MARKET RISK AS MEASURED BY ITS MARKET 


BETA IS RELATIVELY HIGH. 


L. 1. CROCKETT TYPICALLY ADDS OR SUBTRACTS 3 PERCENTAGE POINTS TO THE OVERALL 
COST OF CAPITAL TO ADJUST FOR RISK. SHOULD THE NEW FURNITURE LINE BE 
ACCEPTED? 


ANSWER: SINCE THE PROJECT IS JUDGED TO HAVE ABOVE-AVERAGE RISK, ITS 


DIFFERENTIAL RISK-ADJUSTED, OR PROJECT, COST OF CAPITAL WOULD BE 13 


7] 


PERCENT. AT THIS DISCOUNT RATE, ITS NPV WOULD BE $60,541, SO IT WOULD 


STILL BE ACCEPTABLE. IF IT WERE A LOW RISK PROJECT, ITS COST OF 


Gl 


CAPITAL WOULD BE 7 PERCENT, ITS NPV WOULD BE $104,975, AND IT WOULD B 


AN EVEN MORE PROFITABLE PROJECT ON A RISK-ADJUSTED BASIS. 


L. 2. ARE THERE ANY SUBJECTIVE RISK FACTORS THAT SHOULD BE CONSIDERED BEFORE 
THE FINAL DECISION IS MADE? 
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ANSWER: A NUM 


Ee 


RICAL ANALYSIS SUCH AS THIS ONE MAY NOT CAPTURE ALL OF TH 


r. 


r. 


Gl 


RISK 


FACTORS INHERENT IN THE PROJECT. IF THE PROJECT HAS A POTENTIAL FOR 


T. 
Tr. 


BRINGING ON HARMFUL LAWSUITS, THEN IT MIGHT BE RISKIER THAN FIRST 


ASSESSED. ALSO, IF THE PROJECT’S ASSETS CAN BE REDEPLOYED WITHIN THE 


FIRM OR CAN BE EASILY SOLD, THEN, AS A RESULT OF “ABANDONMENT 


E 


r. 


POSSIBILITIES,” THE PROJECT MAY BE LESS RISKY THAN THE ANALYSIS 


INDICATES. 


M. ARE THERE PROBLEMS WITH SCENARIO ANALYSIS? DEFINE SIMULATION ANALYSIS, 
AND DISCUSS ITS PRINCIPAL ADVANTAGES AND DISADVANTAGES . 


ANSWER: = SCI 


Gl 


NARIO ANALYSIS EXAMINES SEVERAL POSSIBLE SCENARIOS, USUALLY WORST 


CASE, MOST LIKELY CASE, AND BEST CASE. THUS, IT USUALLY CONSIDERS ONLY 


T. 


3 POSSIBLE OUTCOMES. OBVIOUSLY THE WORLD IS MUCH MORE COMPLEX, AND 


T. 


r. 


Tr. 


MOST PROJECTS HAVE AN ALMOST INFINIT 


r. 


NUMBER OF POSSIBLE OUTCOMES. 


Tr. 


SIMULATION ANALYSIS IS A TYPE OF SC 


NARIO ANALYSIS WHICH USES A 


E 


RELATIVELY POWERFUL FINANCIAL PLANNING SOFTWARE SUCH AS INTERACTIVE 


Tr. 


FINANCIAL PLANNING SYSTEM (IFPS) OR @RISK (A SPREADSHEET ADD-IN). 


SIMPLE SIMULATIONS CAN ALSO BE CONDUCTED WITH OTHER SPREADSHEET ADD- 
INS, SUCH AS SIMTOOLS. HERE THE UNCERTAIN CASH FLOW VARIABLES (SUCH AS 
UNIT SALES) ARE ENTERED AS CONTINUOUS PROBABILITY DISTRIBUTION 


PARAMETERS RATHER THAN AS POINT VALUES. THEN, THE COMPUTER USES A 


RANDOM NUMBER GEN 


r. 


RATOR TO SELECT VALUES FOR THE UNC 


r. 


‘-RTAIN VARIABLES ON 


THE BASIS OF THEIR DESIGNATED DISTRIBUTIONS. ONCE ALL OF THE VARIABLE 


VALUES HAVE BEEN SELECTED, THEY ARE COMBINED, AND AN NPV IS CALCULATED. 


THE PROCESS IS REPEATED MANY TIMES, SAY 1,000, WITH NEW VALUES SELECTED 


FROM TH 


Gl 


DISTRIBUTIONS FOR EACH RUN. THE END RESULT IS A PROBABILITY 


DISTRIBUTION OF NPV BASED ON A SAMPLE OF 1,000 VALUES. THE SOFTWARE 


T. 


CAN GRAPH THE DISTRIBUTION AS WELL AS PRINT OUT SUMMARY STATISTICS SUCH 


AS EXPECTED NPV AND Oyey. SIMULATION PROVIDES THE DECISION MAKER WITH A 


BETTER IDEA OF THE PROFITABILITY OF A PROJECT THAN DOES SCENARIO 


ANALYSIS BECAUSE IT INCORPORATES MANY MORE POSSIBLE OUTCOMES. 


T. 


T. 


ALTHOUGH SIMULATION ANALYSIS IS TECHNICALLY REFINED, ITS USEFULNESS IS 


LIMITED BECAUSE MANAGERS ARE OFTEN UNABLE TO ACCURATELY SPECIFY THE 


T. 
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VARIABLES 


THE UNCERTAIN VARIABLI 


’ PROBABILITY DIST 


OVER TIME. 


THEN THE 


RECOGNIZE 


Tr. 


ANALYSIS 


ALSO THAT 


RIB 


UTIONS. FURTHER, THE CORRELATIONS AMONG 


UNABLE 


ES MUST BE SPECIFIED, ALONG WITH THE CORRELATIONS 
IF MANAGERS ARE 


TO DO THIS WITH MUCH CONFIDENCE 


17 


RESULTS OF SIMULATION ANALYSES ARE OF LIMITED VALUE. 


NEITHER 


PROVIDES A D 


RELATIVELY RISKY, B 


EXPECTED 


FINALLY, 


ALL FOCUS 


CAPITAL B 
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REMEMBER THAT SENSIT 


r. 


UDGETING ANALYSIS. 


SENSITIVITY, SCENARIO, NOR SIMULATION 


ECISION RULE--T 


HEY MAY INDICATE THAT A PROJECT IS 


UT THEY DO NOT 
RETURN IS SUFFICIENT TO COMPENSATE FOR ITS RISK. 


IVITY, 


ON STAND-ALONE RISK, WHICH 


INDICATE WHETHER THE PROJECT’S 


SCENARIO, AND SIMULATION ANALYSES 


r. 


IS NOT THE MOST RELEVANT RISK IN 
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Chapter 15 


Financial Options with Applications to Real Options 


15-1 


ANSWERS TO END-OF-CHAPTER QUESTIONS 


An option is a contract which gives its holder the right to buy or 
sell an asset at some predetermined price within a specified period 
of time. A call option allows the holder to buy the asset, while a 
put option allows the holder to sell the asset. 


A simple measure of an option’s value is its exercise value. The 
exercise value is equal to the current price of the stock 
(underlying the option) less the striking price of the option. The 
strike price is the price stated in the option contract at which the 
security can be bought (or sold). For example, if the underlying 
stock sells for $50 and the striking price is $20, the exercise 
value of the option would be $30. 


The Black-Scholes Option Pricing Model is widely used by option 
traders to value options. It is derived from the concept of a 
riskless hedge. By buying shares of a stock and simultaneously 
selling call options on that stock, the investor will create a risk- 
free investment position. This riskless return must equal the risk- 
free rate or an arbitrage opportunity would exist. People would 
take advantage of this opportunity until the equilibrium level 
estimated by the Black-Scholes model was reached. 


Real options occur when managers can influence the size and risk of 
a project’s cash flows by taking different actions during the 
project’s life. They are referred to as real options because they 
deal with real as opposed to financial assets. They are also called 
managerial options because they give opportunities to managers to 
respond to changing market conditions. Sometimes they are called 
strategic options because they often deal with strategic issues. 
Finally, they are also called embedded options because they are a 
part of another project. 


Investment timing options give companies the option to delay a 
project rather than implement it immediately. This option to wait 
allows a company to reduc th uncertainty of market conditions 
before it decides to implement the project. Capacity options allow 
a company to change the capacity of their output in response to 
changing market conditions. This includes the option to contract or 
expand production. It also includes the option to abandon a project 
if market conditions deteriorate too much. 


Decision trees are a form of scenario analysis in which different 
actions are taken in different scenarios. 
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15-2 


15-3 


15-4 


15-5 


The 
val 


Growth options allow a company to expand if market demand is higher 
than expected. This includes the opportunity to expand into 
different geographic markets and the opportunity to introduce 
complementary or second-generation products. 


market value of an option is typically higher than its exercise 
ue due to the speculative nature of the investment. Options allow 


investors to gain a high degree of personal leverage when buying 


sec 
but 


urities. The option allows the investor to limit his or her loss 
amplify his or her return. The exact amount this protection is 


worth is the premium over th xercise valu 


Pos 
oxox) 


tponing the project means that cash flows come later rather than 
ner; however, waiting may allow you to take advantage of changing 


conditions. It might make sense, however, to proceed today if there are 
important advantages to being the first competitor to enter a market. 


Timing options make it less likely that a project will be accepted 
today. Often, if a firm can delay a decision, it can increase the 
expected NPV of a project. 


Having the option to abandon a project makes it more likely that the 


pro 


ject will be accepted today. 
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Lol. 


15-2 


15-3 


SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


P = $15; X = $15; t = 0.5; ker = 0.10; 0? = 0.12; di = 0.32660; 
dz = 0.08165; N(di) = 0.62795; N(dz) = 0.53252; V = ? 


Using the Black-Scholes Option Pricing Model, you calculate the 
option’s value as: 


V = P[N(di)] - Xe“ [N(dz) ] 

$15 (0.62795) - $15e(-9-10) (0-5) (9.53252) 
$9.4193 - $15(0.9512) (0.53252) 

= 61.8211 -&-$1...82.. 


Option’s exercise price = $15; Exercise value = $22; Premium value = 
$5; 
Veo Bp =-2 


Premium = Market price of option Exercise valu 

$5 =V - $22 

V = $27. 
Exercise valu Po Exercise pric 

$22 = Pp - $15 
Po = $37. 

a. 0 1 2 20 

eee 1 

-20 3 3 3 


NPV = $1.074 million. 


b. Wait 1 year: 


PV @ 

O22 inal 2 3 gu: We Mi 
Tax imposed Bis ar eee 
50% Prob. 0 -20 Za2 202 2.2 15.45 
Tax not imposed eee 
50% Prob. 0 -20 3/8 3.8 Sas: 26.09 
Tax imposed: NPV @ Yr. 1 = (-20 + 15.45)/(1.13) = -4.027 
Tax not imposed: NPV @ Yr 1 = (-20 + 26.69)/ (1.13) = 5.920 


Expected NPV = .5(-4.027) + .5(5.920) = 0.947 


Note though, that if the tax is imposed, the NPV of the project is 
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15-4 


15-5 


Answers and Solutions: 15-4 


negative and therefore would not be undertaken. The value of this 
option of waiting one year is evaluated as 0.5($0) + (0.5) ($ 5.920) = 
$2.96 million. 

Since the NPV of waiting one year is greater than going ahead and 
proceeding with the project today, it makes sense to wait. 


0 al 2 i) 4 
L 10% i 1 i | 
-8 4 4 4 4 
NPV = S$4.6795 million. 
Wait 2 years: 
PV @ 
0 ol 2 3 4 5 6 Yr. 2 
eas) ! ! ! ! | 
10% prov /t 0 -9 D2 2.2 2.2 2:29 $6.974 
\ | | | | | | 
90% Prob. 0 -9 4.2 4.2 4.2 Ae 2 $13..313 
Low CF scenario: NPV = (-9 + 6.974)/(1.1)% = -$1.674 
High CF scenario: NPV = (-9 + 13.313)/(1.1)% = $3.564 
Expected NPV = .1(-1.674) + .9(3.564) = 3.040 


If the cash flows are only $2.2 million, the NPV of the project is 
negative and, thus, would not be undertaken. The value of the option 
of waiting two years is evaluated as 0.10($0) + 0.90($3.564) = $3.208 
million. 

Since the NPV of waiting two years is less than going ahead and 
proceeding with the project today, it makes sense to drill today. 


0 : 1 2 20 
— ! ooo 
-300 40 40 40 
NPV = -S$19.0099 million. Don’t purchase. 
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15-6 


Wait 1 year: 


NPV @ 
0 1 2 3 4 21 Yr. 0 
k = 13% 
eee 
50% Prob./ 0 -300 30 30 30 30 -$78.9889 
eee 
50% Prob. 0 -300 50 50 50 50 45.3430 


If the cash flows are only $30 million per year, the NPV of the 
project is negative. However, we’ve not considered the fact that the 
company could then be sold for $280 million. The decision tree would 
then look like this: 


NPV @ 
0 1 2 3 4 21 Yr. 0 
k = 13% 
eee 
50% Prob./ 0 -300 30 30 + 280 0 Q -$27.1468 
eee 
50% Prob. 0 -300 50 50 50 50 45.3430 


The expected NPV of waiting 1 year is 0.5(-$27.1468) + 0.5($45.3430) = 
$9.0981 million. 

Given the option to sell, it makes sense to wait 1 year before 
deciding whether to make the acquisition. 


0) 12% 1 14 is) 

| eee 
-6,200,000 600,000 600,000 600,000 
Using a financial calculator, input the following data: 
CFp = -6,200,000; CFi-15 = 600,000; I = 12; and then solve for NPV = 


-$2,113,481.31. 


0 12 1 14 15 

| oe ¢¢ 
-6,200,000 1,200,000 1,200,000 1,200,000 
Using a financial calculator, input the following data: 
CFop = -6,200,000; CFi-15 = 1,200,000; I = 12; and then solve for NPV = 


$1,973,037.39. 


If they proceed with the project today, the project’s expected NPV = 
(0.5 x -$2,113,481.31) + (0.5 x $1,973,037.39) = -S$70,221.96. So, 
Hart Enterprises would not do it. 


Since the project’s NPV with the tax is negative, if the tax were 
imposed the firm would abandon the project. Thus, the decision tree 
looks like this: 
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NPV @ 


0 ee 1 2 15 Yr. 0 
50% Prob. — ee e —_| 
Taxes 61200, 000 6,000,000 0 0 -S 842,857.14 
No Taxes eee | 
50% Prob. -6,200,000 1,200,000 1,200,000 1,200,000 1,9:7137037<.39 


Expected NPV $__ 565,090.13 


Yes, th xistence of the abandonment option changes th xpected NPV 
of the project from negative to positive. Given this option the firm 
would take on the project because its expected NPV is $565,090.13. 


es NPV @ 
Yr. 0 


I - Oo 
a 


50% Prob. 
Taxes v4 NPV ? -1,500,000 S 0.00 
+300,000 = NPV @ t = 1}wouldn’t do 


No Tax < 


50% Prob. NPV 


-1,500,000 2,232,142.86 
+4,000,000 NPV @ t= 1 Expected NPV $1,116,071. 43 


ae 
oe) 


If the firm pays $1,116,071.43 for the option to purchase the land, 
then the NPV of the project is exactly equal to zero. So the firm 
would not pay any more than this for the option. 


15-7 P = PV of all expected future cash flows if project is delayed. From 
Problem 15-3 we know that PV @ Year 1 of Tax Imposed scenario is $15.45 
and PV @ Year 1 of Tax Not Imposed Scenario is $26.69. So the PV is: 


P = [0.5(15.45)+ 0.5(26.690] / 1.13 = $18.646. 

X = $20. 

b= 

KRF = 0.08 

o* = 0.0687 

di = 1n[18.646/20] + [0.08 + .5(.0687)](1) = 0.1688 
(.0687)°5 (1)%5 

do = 0.1688 - (.0687)°-> (1)°° = -0.0933 


From Excel function NORMSDIST, or approximated from Table 7E-1 in 
Extension to Chapter 7: 

N(di) = 0.5670 

N(dz2) = 0.4628 


Using the Black-Scholes Option Pricing Model, you calculate the 
option’s value as: 

V = P[N(di)] - Xe“** [N(d2) ] 

= $18.646(0.5670) - S$20e°-°8) (1) (0.4628) 
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= $10.572 - $8.544 
= $2.028 million. 


15-8 P= 


PV of all expected future cash flows if project is delayed. 
Problem 15-4 we know that PV @ Year 2 of Low CF Scenario is $6.974 and 
PV @ Year 2 of High CF Scenario is $13.313. 


From 


So the PV is: 


P = [0.1(6.974)+ 0.9(13.313] / 1.10% = $10.479. 
X = $9. 
Esa 25 
KRF = 0.06 
o? = 0.0111 
di = 1n[10.479/9] + [0.06 + .5(.0111)](2) = 1.9010 
(OTT 190" C2) 92 
dz = 1.9010 - (.0111)°-> (2)°-° = 1.7520 
From Excel function NORMSDIST, or approximated from Table 7E-1 in 
Extension to Chapter 7: 
N(di) = 0.9713 
N(dz2) = 0.9601 
Using the Black-Scholes Option Pricing Model, you calculate the 


option’s value as: 
V = P[N(di)] - Xe“ [N(d2) ] 
$10.479(0.9713) 
$10.178 - $7.664 
= $2.514 million. 
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- $9e@(-0-06) (2) (9.9601) 
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SOLUTION TO SPREADSHEET PROBLEMS 


15-9 The detailed solution for the problem is available both on the 
instructor’s resource CD-ROM (in the file Solution for Ch 15-9 Build a 
Model.xls) and on the instructor’s side of the Harcourt College 
Publishers’ web sit http://www. harcourtcollege.com/finance/theoryl0e. 


= , 


15-10 The detailed solution for the problem is available both on the 
instructor’s resource CD-ROM (in the file Solution for Ch 15-10 Build a 
i 
h 


Model.xls) and on the instructor’s side of the Harcourt College 
Publishers’ web site, tp://www.harcourtcollege.com/finance/theoryl0e. 


ch oct 


Ct 


15-11 a. The input variables are: 
P = $10; X = $10; t = 6 months = 0.5 years; o% = 0.16; and kpp = 12%. 
Now, we proceed to use the OPM: 
V = $10[N(di)] - $10e7 (0-12) (0-5) [N (dz) ]. 


a 1n ($10/$10) + [0.12 + (0.16/2)] (0.5)  0.0+0.10 | 0.35355. 
(0.4) (0.7071) 0.28284 


d2 = di - 0.28284 = 0.35355 - 0.28284 0.07071. 


N(di) = N(0.35355) = 0.5000 + 0.13812 = 0.63812. 


Zz 
Q 
ne) 

| 


= N(0.07071) 


0.5000 + 0.02817 = 0.52817. 


Thus, V = $10(0.63812) - $10e°-°®(0.52817) 
$6.3812 - $10(0.94176) (0.52817) 
= $6.3812 - $4.9743 = $1.4069 = $1.41. 


b. Now, 0% = 0.09 rather than 0.16. Thus, repeat the above process with 
one change in the input variables: 


i: 10/$10) + [0.12 + (0.09/2] (0.5 0.0+ 0.0825 
g, = rn $10/$10) + | (0.09/2] (0.5) _ eee 
(0.3) (0.7071) 0.21213 


dz = di - 0.21213 = 0.38891 - 0.21213 = 0.17678. 


A 
Q. 
5 

| 

ll 
ll 


= N(0.38891) 0.5000 + 0.15127 0.65127. 


Z 
Q 
NS 

| 


= N(0.17678) 


0.5000 + 0.07012 


0.57012. 


Thus, V = $10(0.65127) - $10e°-°°(0.57012) 
$6.5127 - $10(0.94176) (0.57012) 
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= $6.5127 - $5.3692 = $1.1435 = $1.14. 


We see that the value of the option is decreased by $1.41 - $1.14 = 
$0.27 by the reduction in variance. 

Through the use of a calculator and the formulas demonstrated 
above (or the computer diskette), we find that an increase in 
variance to 0.20 produces a call price of $1.53. 

When the security underlying the call option possesses a lower 


variance of returns, the price of the call is likewise lower. Call 
options on securities with higher variances have higher prices. 
With call options, a higher variance is desirable. Along with the 
higher varianc comes th possibility that the price of the 
underlying stock will increase far enough above th xercise pric 


to generate a profit for the investor. 


c. Assuming a current stock price of $15, the option's value (as 
calculated using the Black-Scholes OPM on the computer diskette) 
jumps to $5.65. The call is much more valuable because its current 
price already exceeds th xercise price. An investor who purchases 
this call, then, is expecting the price to go even farther above the 

xercise pric 


d. In this case, the value of the option decreases to $0.18. The 
reduction in the value of the option is due to the fact that the 
xercise price is well above the current stock price. 
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CYBERPROBLEM 


15-12 The detailed solution for the cyberproblem is available on the 
instructor’s side of the Harcourt College Publishers’ web sit 
http: //www.harcourtcollege.com/finance/theoryl0e. 
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MINI CASE 


ASSUME THAT YOU HAVE JUST BEEN HIRED AS A FINANCIAL ANALYST BY TROPICAL 
SWEETS INC., A MID-SIZED CALIFORNIA COMPANY THAT SPECIALIZES IN CREATING 
EXOTIC CANDIES FROM TROPICAL FRUITS SUCH AS MANGOES, PAPAYAS, AND DATES. THE 
FIRM'S CEO, GEORGE YAMAGUCHI, RECENTLY RETURNED FROM AN INDUSTRY CORPORATE 
EXECUTIVE CONFERENCE IN SAN FRANCISCO, AND ONE OF THE SESSIONS HE ATTENDED 
WAS ON REAL OPTIONS. SINCE NO ONE AT TROPICAL SWEETS IS FAMILIAR WITH THE 
BASICS EITHER FINANCIAL OR REAL OPTIONS, YAMAGUCHI HAS ASKED YOU TO PREPARE A 
BRIEF REPORT THAT THE FIRM'S EXECUTIVES COULD USE TO GAIN AT LEAST A CURSORY 
UNDERSTANDING OF THE TOPICS. 

TO BEGIN, YOU GATHERED SOME OUTSIDE MATERIALS THE SUBJECT AND USED THESE 
MATERIALS TO DRAFT A LIST OF PERTINENT QUESTIONS THAT NEED TO BE ANSWERED. 
IN FACT, ONE POSSIBLE APPROACH TO THE PAPER IS TO USE A QUESTION-AND-ANSWER 
FORMAT. NOW THAT THE QUESTIONS HAVE BEEN DRAFTED, YOU HAVE TO DEVELOP THE 
ANSWERS . 


A. WHAT IS A REAL OPTION? WHAT IS A FINANCIAL OPTIONS? WHAT IS THE 
SINGLE MOST IMPORTANT CHARACTERISTIC OF AN OPTION? 


ANSWER: REAL OPTIONS EXIST WHEN MANAGERS CAN INFLUENCE THE SIZE AND RISK OF 


A  PROJECT’S CASH FLOWS BY TAKING DIFFERENT ACTIONS DURING THE 


PROJECT’S LIFE IN RESPONSE TO CHANGING MARKET CONDITIONS. ALERT 


MANAGERS ALWAYS LOOK FOR REAL OPTIONS IN PROJECTS. SMARTER MANAGERS 


TRY TO CREATE REAL OPTIONS. A FINANCIAL OPTION IS A CONTRACT WHICH 


GIVES ITS HOLDER THE RIGHT TO BUY (OR SELL) AN ASSET AT A 


PREDETERMINED PRICK WITHIN A SPECIFIED PERIOD OF TIME. AN OPTION’S 


Tr. 


MOST IMPORTANT CHARACTERISTIC IS THAT IT DOES NOT OBLIGATE ITS OWNER 


r. 


TO TAKE ANY ACTION; IT MERELY GIVES THE OWNER THE RIGHT TO BUY OR 


SELL AN ASSET. 
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B. OPTIONS HAVE A UNIQUE SET OF TERMINOLOGY. DEFINE THE FOLLOWING 
TERMS: (1) CALL OPTION; (2) PUT OPTION; (3) EXERCISE PRICE; (4) 
STRIKING, OR STRIKE, PRICE; (5) OPTION PRICE; (6) EXPIRATION DATE; 
(7) EXERCISE VALUE; (8) COVERED OPTION; (9) NAKED OPTION; (10) IN- 
THE-MONEY CALL; (11) OUT-OF-THE-MONEY CALL; AND (12) LEAP. 

ANSWER: 1. A CALL OPTION IS AN OPTION TO BUY A SPECIFIED NUMBER OF SHARES 

OF A SECURITY WITHIN SOME FUTURE PERIOD. 

2. A PUT OPTION IS AN OPTION TO SELL A SPECIFIED NUMBER OF SHARES 
OF A SECURITY WITHIN SOME FUTURE PERIOD. 

3. EXERCISE PRICE IS ANOTHER NAME FOR STRIKE PRICE, THE PRICE 
STATED IN THE OPTION CONTRACT AT WHICH THE SECURITY CAN BE 
BOUGHT (OR SOLD). 

4, THE STRIKE PRICE IS THE PRICE STATED IN THE OPTION CONTRACT AT 
WHICH THE SECURITY CAN BE BOUGHT (OR SOLD). 

5. THE OPTION PRICE IS THE MARKET PRICE OF THE OPTION CONTRACT. 

6. THE EXPIRATION DATE IS THE DATE THE OPTION MATURES. 

7. THE EXERCISE VALUE IS THE VALUE OF A CALL OPTION IF IT WERE 
EXERCISED TODAY, AND IT IS EQUAL TO THE CURRENT STOCK PRICE 
MINUS THE STRIKE PRICE. NOTE: THE EXERCISE VALUE IS ZERO IF 
THE STOCK PRICE IS LESS THAN THE STRIKE PRICE. 

8. A COVERED OPTION IS A CALL OPTION WRITTEN AGAINST STOCK HELD IN 
AN INVESTOR'S PORTFOLIO. 

9. A NAKED OPTION IS AN OPTION SOLD WITHOUT THE STOCK TO BACK IT 
UP. 

10. AN IN-THE-MONEY CALL IS A CALL OPTION WHOSE EXERCISE PRICE IS 
LESS THAN THE CURRENT PRICE OF THE UNDERLYING STOCK. 

11. AN OUT-OF-THE-MONEY CALL IS A CALL OPTION WHOSE EXERCISE PRICE 
EXCEEDS THE CURRENT STOCK PRICE. 
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12. LEAP STANDS FOR LONG-TERM EQUITY ANTICIPATION SECURITIES. TH 


ARE 


OPTIONS WITH MATURITII 


SIMILAR 


TO CONVENTIONA 


ES OF UP TO 2% YI 


GI 
re 


L OPTIONS EXCEPT THEY ARE LONG-TERM 


EARS. 


Tr. 


Cc. CONSIDER TROPICAL SWEETS' 


CALL OPTION WITH A $25 STRIKE PRICE. THE 


FOLLOWING TABLE CONTAINS HISTORICAL VALUES FOR THIS OPTION AT 
DIFFERENT STOCK PRICES: 


STOCK PRICE 
$25 
30 
35 
40 
45 
50 


1. CREATE A TABLE WHICH SHOWS (A) 
EXERCISE VALUE, 


CALL OPTION 


PRICE 


$ 3.00 

7.50 
12.00 
16.50 
21.00 
25.50 


STOCK PRICE, 


(D) OPTION PRICE, AND (E) 
PRICE OVER EXERCISE VALUE. 


(B) STRIKE PRICE, (C) 
THE PREMIUM OF OPTION 


ANSWER: PRICE OF STRIKE EXERCISE VALUE MARKET PRICE PREMIUM 
STOCK PRICE OF OPTION OF OPTION (D) - (C) = 
(A) (B) (A) - (B) = (C) (D) (E) 
$25.00 $25.00 $ 0.00 $ 3.00 $3.00 
30.00 25.00 5.00 7.50 2.50 
35.00 25.00 10.00 12.00 2.00 
40.00 25.00 15.00 16.50 1.50 
45.00 25.00 20.00 21.00 1.00 
50.00 25.00 25.00 25.50 0.50 
CG. 2. WHAT HAPPENS TO THE PREMIUM OF OPTION PRICE OVER EXERCISE VALUE AS 
THE STOCK PRICE RISES? WHY? 
ANSWER: AS THE TABLE SHOWS, THE PREMIUM OF THE OPTION PRICE OVER THE 
EXERCISE VALUE DECLINES AS THE STOCK PRICE INCREASES. THIS IS DUE 
TO THE DECLINING DEGREE OF LEVERAGE PROVIDED BY OPTIONS AS THE 
UNDERLYING STOCK PRICES INCREASE, AND TO THE GREATER LOSS POTENTIAL 


OF OPTIONS AT HIGHER OPTION PRIC 


7 
F 
ES. 
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D. IN 1973, FISCHER BLACK AND MYRON SCHOLES DEVELOPED THE BLACK-SCHOLES 
OPTION PRICING MODEL (OPM). 
1. WHAT ASSUMPTIONS UNDERLIE THE OPM? 
ANSWER: THE ASSUMPTIONS WHICH UNDERLIE THE OPM ARE AS FOLLOWS: 
e THE STOCK UNDERLYING THE CALL OPTION PROVIDES NO DIVIDENDS DURING 
THE LIFE OF THE OPTION. 
e NO TRANSACTIONS COSTS ARE INVOLVED WITH THE SALE OR PURCHASE OF 
EITHER THE STOCK OR THE OPTION. 
e THE SHORT-TERM, RISK-FREE INTEREST RATE IS KNOWN AND IS CONSTANT 
DURING THE LIFE OF THE OPTION. 
e SECURITY BUYERS MAY BORROW ANY FRACTION OF THE PURCHASE PRICE AT 
THE SHORT-TERM, RISK-FREE RATE. 
e SHORT-TERM SELLING IS PERMITTED WITHOUT PENALTY, AND SELLERS 
RECEIVE IMMEDIATELY THE FULL CASH PROCEEDS AT TODAY'S PRICE FOR 
SECURITIES SOLD SHORT. 
e THE CALL OPTION CAN BE EXERCISED ONLY ON ITS EXPIRATION DATE. 
e SECURITY TRADING TAKES PLACE IN CONTINUOUS TIME, AND STOCK PRICES 
MOVE RANDOMLY IN CONTINUOUS TIME. 
D. 2. WRITE OUT THE THREE EQUATIONS THAT CONSTITUTE THE MODEL. 
ANSWER: THE OPM CONSISTS OF THE FOLLOWING THREE EQUATIONS: 
V = P[N(di) - Xe“*** [N(dz)]. 
a,c In (P/X) + [k,, + (67/2) It 
oVvt 
d2 =di - ovt . 
HERE, 


CURRENT VALUE 


r. 
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OF A CALL OPTION WITH TIME 


t UNTIL 


EXPIRATION. 
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ENT PRICE OF THE UNDERLYI 


Tr. 


tg 
ll 
Q 
(ey 
ye) 
Pe) 
zal 


NG STOCK. 


N(d;) = PROBABILITY THAT A DEVIATION LESS THAN d; WILL OCCUR IN A 


STANDARD NORMAL DISTRIBUTION. 


THUS, N(d:) AND N(d2) REPRESENT 


AREAS UNDER A STANDARD NORMAL DISTRIBUTION FUNCTION. 


X = EXERCISE, OR STRIKE, PRICE OF 
e = 2.7183. 
ker = RISK-FREE INTEREST RATE. 


THE OPTION. 


t = TIME UNTIL THE OPTION EXPIRES 


r. 


(THE OPTION PERIOD). 


in(P/X) = NATURAL LOGARITHM OF P/ 


xX. 


o* = VARIANCE OF THE RATE OF RETURN ON THE STOCK. 


D. 3. WHAT IS THE VALUE OF THE FOLLOWING CALL OPTION ACCORDING TO THE OPM? 


STOCK PRICE = $27.00. 


EXERCISE PRICE = $25.00 
TIME TO EXPIRATION = 6 MONTHS. 
RISK-FREE RATE = 6.0%. 


STOCK RETURN VARIANCE 


= 0.11. 


E INPUT VARIABLES ARE: 


B 
n 
Fl 
e 
HW 
= 


P = $27.00; X = $25.00; krr = 6.03%; 
= 0.11. 


t = 6 months = 


-(0.06) (0-5) [N (do) ]. 


06 + 0.11/2)] (O.5) 


(0.7071) 


NOW, WE PROCEED TO USE THE OPM: 
V = $27[N(di)] - $25e 
g, = En$27/825) + 10. 
: (0.3317 
_ 0.0770 + 0.0575 
0.2345 


= 02.5736. 


0.5 years; and o7 


dz = d; - (0.3317) (0.7071) = di - 0.2345 


0.5736 - 0.2345 


N (di) N(0.5736) = 0 


N (dz) N(0.3391) = 0 
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=1:0.. 3397. 


-5000 + 0.2168 


-5000 + 0.1327 


0.7168. 


0.6327 5 
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THEREFORE, 


V = $27(0.7168) - $25e°-°3(0.6327) = $19.3536 - $25(0.97045) (0.6327) 
= $19.3536 - $15.3500 = $4.0036 =» $4.00. 


THUS, UNDER THE OPM, THE VALUE OF THE CALL OPTION IS ABOUT $4.00. 


E. WHAT IMPACT DOES EACH OF THE FOLLOWING CALL OPTION PARAMETERS HAVE 
ON THE VALUE OF A CALL OPTION? 


CURRENT STOCK PRICE 
EXERCISE PRICE 

OPTION’S TERM TO MATURITY 
RISK-FREE RATE 


ao fF W NY FB 


VARIABILITY OF THE STOCK PRICE 


ANSWER: 1. THE VALUE OF A CALL OPTION INCREASES (DECREASES) AS THE CURRENT 


STOCK PRICE INCREASES (DECREASES) . 


2. AS THE EXERCISE PRICE OF THE OPTION INCREASES (DECREASES), THE 


VALUE OF THE OPTION DECREASES (INCREASES) . 


3. AS THE EXPIRATION DATE OF THE OPTION IS LENGTHENED, THE VALUE OF 


THE OPTION INCREASES. THIS IS BECAUSE THE VALUE OF THE OPTION 


OF A STOCK PRIC 
HIGHER THE STOCK PRICE CAN CLIMB. 


DEPENDS ON THE CHANCI] INCREASE, AND THE LONGER 


Gl 


r. 


THE OPTION PERIOD, TH 


r. 


r. 


r. 


i& RATE INCREASES, THE VALUE OF THE OPTION TENDS TO 


4. AS THE RISK-FR 


1H RATE TEND TO 


Tr. 


Tr. 


INCREASE AS WELL. SINCE INCREASES IN THE RISK-FR 


DECREASE THE PRESENT VALUE OF THE OPTION'S EXERCISE PRICE, THEY 


r. 


ALSO TEND TO INCREASE THE CURRENT VALUE OF THE OPTION. 


r 


Fl 


5. THE GREATER THE VARIANC IN THE UNDERLYING STOCK PRICE, THE 


r. 


‘(R THE POSSIBILITY THAT THE STOCK'S PRICE WILL EXCEED THE 


r. 


Q 
7) 
> 
HW 


EXERCISE PRICE OF THE OPTION; THUS, THE MORE VALUABLE THE OPTION 
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EF. WHAT ARE SOME TYPES OF REAL OPTIONS? 
ANSWER: 1. INVESTMENT TIMING OPTIONS 
2. GROWTH OPTIONS 
A. EXPANSION OF EXISTING PRODUCT LINE 
B. NEW PRODUCTS 
C. NEW GEOGRAPHIC MARKETS 
3. ABANDONMENT OPTIONS 
A. CONTRACTION 
B. TEMORARY SUSPENSION 
Cs COMPLETE ABANDONMENT 
4. FLEXIBILITY OPTIONS. 
G. WHAT ARE FIVE POSSIBLE PROCEDURES FOR ANALYZING A REAL OPTION? 
ANSWER: 1. DCF ANALYSIS OF EXPECTED CASH FLOWS, IGNORING OPTION. 
2. QUALITATIVELY ASSESS THE VALUE OF THE REAL OPTION. 
3. DECISION TREE ANALYSIS. 
4. USE A MODEL FOR A CORRESPONDING FINANCIAL OPTION, IF POSSIBLE. 
5. USE FINANCIAL ENGINEERING TECHNIQUES IF A CORRESPONDING FINANCIAL 
OPTION IS NOT AVAILABLE. 
H. TROPICAL SWEETS IS CONSIDERING A PROJECT THAT WILL COST $70 MILLION 
AND WILL GENERATE EXPECTED CASH FLOWS OF $30 PER YEAR FOR THREE 
YEARS. THE COST OF CAPITAL FOR THIS TYPE OF PROJECT IS 10 PERCENT 
AND THE RISK-FREE RATE IS 6 PERCENT. AFTER DISCUSSIONS WITH THE 
MARKETING DEPARTMENT, YOU LEARN THAT THERE IS A 30 PERCENT CHANCE OF 
HIGH DEMAND, WITH FUTURE CASH FLOWS OF $45 MILLION PER YEAR. THERE 
IS A 40 PERCENT CHANCE OF AVERAGE DEMAND, WITH CASH FLOWS OF $30 
MILLION PER YEAR. IF DEMAND IS LOW (A 30 PERCENT CHANCE), CASH 
FLOWS WILL BE ONLY $15 MILLION PER YEAR. WHAT IS THE EXPECTED NPV? 
ANSWER: INITIAL COST = $70 MILLION 
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EXPECTED CASH FLOWS = $30 MILLION P 


Tr 


‘R YEAR FOR THREE 


K 


BARS 


COST OF CAPITAL = 10% 


PV OF EXPECTED CFS = $74.61 MILLION 


EXPECTED NPV = $74.61 - $70 
= $4.61 MILLION 


ALTERNATIVELY, ONE COULD CALCULAT 


r 


THE NPV OF EACH SCENARIO: 


DEMAND PROBABILITY ANNUAL CASH FLOW 


HIGH 30% $45 
AVERAGE 40% $30 
LOW 30% $15 


FIND NPV OF EACH SCENARIO: 


PV HIGH: N=3 T=10 PV=? PMT=-45 FV=0 
PV= 111.91 

NPV HIGH = $111.91 - $70 = $41.91 MILLION. 

PV AVERAGE: N=3 I=10 PV=? PMT=-30 FV=0 
PV= 74.61 

NPV AVERAGE = $74.61 - $70 = $4.71 MILLION. 

PV LOW: N=3 I=10 PV=? PMT=-15 FV=0 
PV= 37.30 

NPV LOW = $37.30 - $70 = -$32.70 MILLION. 


FIND EXPECTED NPV: 
E (NPV) =.3($41.91)+.4($4.61)+.3(-$32.70) 
E(PV)= $4.61. 


[I. | NOW SUPPOSE THIS PROJECT HAS AN INVESTMENT TIMING OPTION, SINCE IT | 
CAN BE DELAYED FOR A YEAR. THE COST WILL STILL BE $70 MILLION AT 
THE END OF THE YEAR, AND THE CASH FLOWS FOR THE SCENARIOS WILL STILL 
LAST THREE YEARS. HOWEVER, TROPICAL SWEETS WILL KNOW THE LEVEL OF 
DEMAND, AND WILL IMPLEMENT THE PROJECT ONLY IF IT ADDS VALUE TO THE 
COMPANY. PERFORM A QUALITATIVE ASSESSMENT OF THE INVESTMENT TIMING 
OPTION’S VALUE. 
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ANSWER: IE 


HIGH, NPV WI 


r. 


WE IMMEDIATELY PROC 


‘ED WITH THE PROJECT, ITS EXPECTED NPV IS 


61 MILLION. HOWEVER, THE PROJECT IS VERY RISKY. IF DEMAND IS 


r. 


HOWEVER, IF WE WAIT ONE YEAR, WE WILL FIND OUT ADDITIONAL 


L BE $41.91 MILLION. IF DEMAND IS AVERAGE, NPV WILL 
$4.61 MILLION. IF DEMAND IS LOW, NPV WILL BE -$32.70 MILLION. 


INFORMATION REGARDING DEMAND. IF DEMAND IS LOW, WE WON’T 
IMPLEMENT PROJECT. IF WE WAIT, THE UP-FRONT COST AND CASH FLOWS 
WILL STAY THE SAME, EXCEPT THEY WILL BE SHIFTED AHEAD BY A YEAR. 
THE VALUE OF ANY REAL OPTION INCREASES IF THE UNDERLYING PROJECT 
IS VERY RISKY OR IF THERE IS A LONG TIME BEFORE YOU MUST EXERCISE 
THE OPTION. 
THIS PROJECT IS RISKY AND HAS ONE YEAR BEFORE WE MUST DECIDE, SO 
THE OPTION TO WAIT IS PROBABLY VALUABLE. 
J. USE DECISION TREE ANALYSIS TO CALCULATE THE NPV OF THE PROJECT WITH 
THE INVESTMENT TIMING OPTION. 
ANSWER: THE PROJECT WILL BE IMPLEMENTED ONLY IF DEMAND IS AVERAGE OR HIGH. 
HERE IS THE TIME LINE: 
0 1 2 3 4 
HIGH SO -S$70 $45 $45 $45 
AVERAGE $0 -S70 $30 $30 $30 
LOW SO SO SO SO $0 
TO FIND THE NPVC, DISCOUNT THE COST AT THE RISK-FREE RATE OF 6 
PERCENT SINCE IT IS KNOWN FOR CERTAIN, AND DISCOUNT THE OTHER RISKY 


CASH F 


HIGH: 


LOWS AT THE 10 PERCENT COST OF CAPITAL. 


NPV = -$70/1.06 + $45/1.107 + $45/1.10% +$45/1.104 = $35.70 


AVERAG 


E: NPV = -$70/1.06 + $30/1.10? + $30/1.10° +$30/1.10% = $1.79 


PV = SO. 


EXPECT 


ED NPV = 0.3($35.70) + 0.4($1.79) + 0.3(S$0) = $11.42. 
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T. 


SINC! MENTATION 


(ea 


THIS IS MUCH GREATER THAN THE NPV OF IMMEDIATE IMPL 


(WHICH IS $4.61 MILLION) WE 


7 
n 
a 
[e) 
Gq 
ie) 


WAIT. IN OTHER WORDS, 


IMPLEMENTING IMMEDIATELY GIVES AN EXPECTED NPV OF $4.61 MILLION, BUT 


IMPLEMENTING IMMEDIATELY MEANS WE GIVE UP THE OPTION TO WAIT, WHICH 


IS WORTH $11.42 MILLION. 


K. USE A FINANCIAL OPTION PRICING MODEL TO ESTIMATE THE VALUE OF THE 
INVESTMENT TIMING OPTION. 


ANSWER: THE OPTION TO WAIT RESEMBLES A FINANCIAL CALL OPTION-- WE GET TO 


“BUY” THE PROJECT FOR $70 MILLION IN ONE YEAR IF VALUE OF PROJECT IN 


NE YEAR IS GREATER THAN $70 MILLION. THIS IS LIKE A CALL OPTION 


E 


O 
WITH AN EXERCISE PRICE OF $70 MILLION AND AN EXPIRATION DATE OF ON 
Y 
Xx 


= EXERCISE PRICE = COST OF IMPLEMENT PROJECT = $70 MILLION. 


Ker = RISK-FREE RATE = 6%. 


T = TIME TO MATURITY = 1 YEAR. 


P = CURRENT PRICE OF STOCK = CURRENT VALUE OF THE PROJECT’S FUTURE 


CASH FLOWS. 


o* = VARIANCE OF STOCK RETURN = VARIANCE OF PROJECT’S RAT 


Tr. 


r. 


OF RETURN. 


WE EXPLAIN HOW TO CALCULATE P AND o% BELOW. 


AS THE PRICE OF A STOCK IS THE PRESENT VALUE OF ALL THE STOCK’S 


cy 


US 


r. 


7 
FUTURE CASH FLOWS, THE “PRICE” OF THE REAL OPTION IS THE PRESENT 
UI} 


CT’S CASH FLOWS THAT OCCUR BEYOND THE 


x 
Pl 
(@) 
4 
nN 


VALUE OF ALL THE PROJ 


DATE. NOTICK THAT THE EXERCISE COST OF AN OPTION DOES NOT AFFECT 


THE STOCK PRICE. SIMILARLY, THE COST TO IMPLEMENT THE REAL OPTION 


Tr 


DOES NOT AFFECT THE CURRENT VALU 


r. 


OF THE UNDERLYING ASSET (WHICH IS 


THE PV OF THE PROJECT’S CASH FLOWS) . IT WILL BE HELPFUL IN LATER 
STEPS IF WE BREAK THE CALCUATION INTO TWO PARTS. FIRST, WE FIND THE 
VALUE OF ALL CASH FLOWS BEYOND THE EXERCISE DATE DISCOUNTED BACK TO 
THE EXERCISE DATE. THEN WE FIND THE EXPECTED PRESENT VALUE OF THOSE 
VALUES 

STEP 1: FIND THE VALUE OF ALL CASH FLOWS BEYOND THE EXERCISE DATE 


DISCOUNTED BACK TO THE EXERCISE DATE. HERE IS THE TIME LINE. THE 
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r. 


EXERCISE DATE IS YEAR 1, SO W 


Gl 


DISCOUNT ALL FUTURE CASH FLOWS BACK 


TO YEAR 1. 

0 1 2 3 4 
HIGH $45 $45 $45 
AVERAGE $30 $30 $30 
LOW $15 $15 $15 


HIGH: PV; = $45/1.10 + $45/1.10? + $45/1.10° = $111.91 
AVERAGE: PV, = $30/1.10 + $30/1.10? + $30/1.10° = $74.61 
LOW: PV; = $15/1.10 + $15/1.10% + $15/1.10% = $37.30 


THE CURRENT EXPECTED PRESENT VALUE, P, IS: 
P = 0.3[$111.91/1.1] + 0.4[$74.61/1.1] + 0.3[$37.30/1.1] = $67.82. 


7] 


FOR A STOCK OPTION, o*% IS THE VARIANCE OF THE STOCK RETURN, NOT THE 


VARIANCE OF THE STOCK PRICE. 


Gl 


THEREFORE, FOR A REAL OPTION WE 


an 


N 
E VARIANCE OF THE PROJECT’S RATE OF RETURN. THERE ARE THREE WAYS 


E 


O ESTIMATE THIS VARIANCE. FIRST, WE CAN USE SUBJECTIVE JUDGMENT. 


Gl 


CAN CALCULATE THE PROJECT’S RETURN IN EACH SCENARIO AND 


I 


[7] 


N CALCULATE THE RETURN’S VARIANCE. 


ina 
HK 
faa} 
H 
n 
H 


S THE DIRECT APPROACH. 


ak 
T 
SECOND, W 
T 
T 


HIRD, WE KNOW THE PROJECTS VALUE AT EACH SCENARIO AT THE EXPIRATION 


DATE, AND WE KNOW THE CURRENT VALUE OF TH 


r. 


PROJECT. THUS, WE CAN 


FIND A VARIANCE OF PROJECT RETURN THAT GIVES THE RANGE OF PROJECT 


T. 


VALUES THAT CAN OCCUR AT EXPIRATION. THIS IS THE INDIRECT APPROACH. 


FOLLOWING IS AN 


es 


XPLANATION OF EACH APPROACH. 


SUBJECTIVE ESTIMATE: 


HE TYPICAL STOCK HAS o% OF ABOUT 12%. MOST PROJECTS WILL BE 


OMEWHAT RISKIER THAN THE FIRM, SINCE THE RISK OF THE FIRM REFLECTS 


HE DIVERSIFICATION THAT COMES FROM HAVING MANY PROJECT. 


T 
S 
T 
S 


UBJECTIVELY SCALE THE VARIANCE OF THE COMPANY’S STOCK RETURN UP OR 


DOWN TO REFLECT THE RISK OF THE PROJECT. THE COMPANY IN OUR EXAMPLE 


r. 


HAS A STOCK WITH A VARIANC 


Gl 


OF 10%, SO WE MIGHT EXPECT THE PROJECT 


TO HAVE A VARIANC 


Gl 


IN THE RANGE OF 12% TO 19%. 


E 


Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. Mini Case: 15 - 21 


DIRECT APPROACH: 


FROM OUR PREVIOUS ANALYSIS, WE KNOW THE CURRENT VALUE OF THE PROJECT 


AND THE VALUE FOR EACH SCENARIO AT THE TIME THE OPTION EXPIRES (YEAR 


1). HERE IS THE TIME LINE: 


CURRENT VALUE 


r. 


VALUE AT EXPIRATION 


YEAR 0 YEAR 1 
HIGH $67.82 $111.91 
AVERAGE $67.82 $74.61 
LOW $67.82 $37.30 


THE ANNUAL RATE OF RETURN IS: 

HIGH: RETURN = ($111.91/$67.82) -— 1 = 65% 

HIGH: AVERAGE = ($74.61/$67.82) - 1 = 10% 

HIGH: RETURN = ($37.30/$67.82) - 1 = -45%. 

EXPECTED RETURN = 0.3(0.65) + 0.4(0.10) + 0.3(-0.45) 


= 10%. 


o? = 0.3(0.65-0.10)7 + 0.4(0.10-0.10)? + 0.3(-0.45-0.10)? 
= 0.182 = 18.2%. 


r. 
r. 


THE DIRECT APPROACH GIVES AN ESTIMATE OF 18.2% FOR THE VARIANCI 


Gl 


OF 


THE PROJECT’S RETURN. 


THE INDIRECT APPROACH: 


GIVEN A CURRENT STOCK PRICE AND AN ANTICIPATED RANGE OF POSSIBLE 


E 


STOCK PRICES AT SOME POINT IN THE FUTURE, WE CAN USE OUR KNOWLEDGE 
OF THE DISTRIBUTION OF STOCK RETURNS (WHICH IS LOGNORMAL) TO RELATE 
THE VARIANCE OF THE STOCK’S RATE OF RETURN TO THE RANGE OF POSSIBL 
OUTCOMES FOR STOCK PRICE. TO USE THIS FORMULA, WE NEED THE 


Gl 
= 


r. 
[7] 


E 


COEFFICIENT OF VARIATION OF STOCK PRICE AT THE TIME THE OPTION 
EXPIRES. TO CALCULATE THE COEFFICIENT OF VARIATION, WE NEED THE 
EXPECTED STOCK PRIC! 


ea 
> 
Z 
0 
HK 
a 
eal 
n 
HW 
> 
A, 


DARD DEVIATION OF THE STOCK PRIC 
(BOTH OF THESE ARE MEASURED AT THE TIME THE OPTION EXPIRES). FOR 
HE REAL OPTION, WE NEED THE EXPECTED VALUE OF THE PROJECT’S CASH 


Gl 


r. 


ie 

FLOWS AT THE DATE THE REAL OPTION EXPIRES, AND THE STANDARD 
DEVIATION OF THE 

EXPIRES. 


ae) 
ys) 
Oo 
Gq 
Q 
H 
Nn 
< 
Db 


UE AT THE DATE THE REAL OPTION 
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WE PREVIOUSLY CACULATED THE VALUE OF THE PROJECT AT THE TIME THE 
OPTION EXPIRES, AND WE CAN USE THIS TO CALCULATE THE EXPECTED VALUE 
AND THE STANDARD DEVIATION. 
VALUE AT EXPIRATION 
YEAR 1 
HIGH $111.91 
AVERAGE $74.61 
LOW $37.30 
EXPECTED VALUE =.3($111.91)+.4($74.61)+.3($37.3) 
= $74.61. 
Ovatue = [.3($111.91-$74.61)2 + .4($74.61-$74.61)?2 
+ .3($37.30-$74.61)?2]1/2 
= $28.90. 
COEFFICENT OF VARIATION = CV = EXPECTED VALUE / Ovatuz 
CV = $74.61 / $28.90 = 0.39. 
HERE IS A FORMULA FOR THE VARIANCE OF A STOCK’S RETURN, IF YOU KNOW 
THE COEFFICIENT OF VARIATION OF THE EXPECTED STOCK PRICE AT SOME 
POINT IN THE FUTURE. THE CV SHOULD BE FOR THE ENTIRE PROJECT, 
INCLUDING ALL SCENARIOS: 
o? = LN[CV2 + 1]/T = LN[0.392 + 1]/1 = 14.23%. 
NOW, WE PROCEED TO USE THE OPM: 
V = $67.83[N(di)] - $70e7!°-°%) ( [N (do) ]. 
In($67.83/$70) + [(0.06 + 0.142/2)](15) 
ils 
(.142)9°5 a5 
= 0.2641. 
dz = di - (0.142)°-5(1)°5 = 0.2641 - 0.3768 
= -0.1127. 
N(di) = N(0.2641) = 0.6041. 
N(do) = N(-0.1127) = 0.4551. 
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THEREFORE, 


V = $67.83(0.6041) - $70e°-°°(0.4551) 
= $10.98. 


ANSWER: 


NOW SUPPOSE THE COST OF THE PROJECT IS $75 MILLION AND THE PROJECT 
CANNOT BE DELAYED. BUT IF TROPICAL SWEETS IMPLEMENTS THE PROJECT, 
THEN TROPICAL SWEETS WILL HAVE A GROWTH OPTION. IT WILL HAVE THE 
OPPORTUNITY TO REPLICATE THE ORIGINAL PROJECT AT THE END OF ITS 
LIFE. WHAT IS THE TOTAL EXPECTED NPV OF THE TWO PROJECTS IF BOTH 
ARE IMPLEMENTED? 


SUPPOSE THE COST OF THE PROJECT IS $75 MILLION INSTEAD OF $70 


MILLION, AND THERE IS NO OPTION TO WAIT. 


NPV = PV OF FUTURE CASH FLOWS - COST 
= $74.61 - $75 = -$0.39 MILLION. 
THE PROJECT NOW LOOKS LIKE A LOSER. USING NPV ANALYSIS: 


NPV = NPV OF ORIGINAL PROJECT + NPV OF REPLICATION PROJECT 
= -$0.39 + -$0.39/(1+0.10)? 
= -$0.39 + -$0.30 = -$0.69. 
STILL LOOKS LIKE A LOSER, BUT YOU WILL ONLY IMPLEMENT PROJECT 2 IF 


E 


r. 


DEMAND IS HIGH. WE MIGHT HAVE CHOSEN TO DISCOUNT THE COST OF TH 


Gl 


RE 


TU 


LICATION PROJECT AT THE RISK-FREE RATE, AND THIS WOULD HAVE MADE 


r. 


THE NPV EVEN LOWER. 


TROPICAL SWEETS WILL REPLICATE THE ORIGINAL PROJECT ONLY IF DEMAND 
IS HIGH. USING DECISION TREE ANALYSIS, ESTIMATE THE VALUE OF THE 
PROJECT WITH THE GROWTH OPTION. 


ANSWER: 


THE FUTURE CASH FLOWS OF THE OPTIMAL DECISIONS ARE SHOWN BELOW. THE 


r. 


r. 


CASH FLOW IN YEAR 3 FOR THE HIGH DEMAND SCENARIO IS THE CASH FLOW 


Tr. 


Tr. 


FROM THE ORIGNAL PROJECT AND THE COST OF THE REPLCIATION PROJECT. 


Tr. 


r. 


0 1 2 3 4 5) 6 
HIGH -$75 $45 $45 $45 -$70 $45 $45 $45 
AVERAGE -$75 $30 $30 $30 $0 $0 $0 
LOW -$75 $15 $15 $15 $0 $0 $0 
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TO FIND THE 


r 


COST OF CAP 
MILLION) AT 


NPV HIGH = 


+ 


NPV AVERAGE 


NPV AVERAGE 


THUS, THE O 


HAS A POSIT 


NPV, WE DISCOUNT THE RISKY CASH FLOWS AT TH 


r. 


r. 


10 PERCENT 


ITAL, AND THE NON-RISKY COST TO REPLICATE (1.E., THE $75 


THE RISK-FREE RATE. 


r. 


-$75 + $45/1.10 + $45/1.10% + $45/1.10° + $45/1.10% 
G65) Ladle Sas (Ore 217 Oe? 

$58.02 

-$75 + $30/1.10 + $30/1.102 + $30/1.10° = -$0.39 

= -$75 + $15/1.10 + $15/1.10? + $15/1.10° = -$37.70 


EXPECTED NPV = 0.3($58.02) + 0.4(-$0.39) + 0.3(-$37.70) = $5.94. 


r. 
Tr. 
r. 


PTION TO REPLICATE ADDS ENOUGH VALUE THAT THE 


PROJECT NOW 


T. 


IVE NPV. 


N. USE A FINANCIAL OPTION MODEL TO ESTIMATE THE VALUE OF THE GROWTH 
OPTION. 
ANSWER: X = EXERCISE PRICE = COST OF IMPLEMENT PROJECT = $75 MILLION. 


Kerr = RISK-F 


T = TIME TO 


P = CURRENT PRICE OF STOCK = CURRENT VALUE OF THE PROJECT’S FUTURE 


CASH FLOWS. 


o* = VARIANCE OF STOCK RETURN = VARIANCE OF PROJECT’S RAT 


REE RATE = 6%. 


MATURITY = 3 YEARS. 


r. 


r. 


OF RETURN. 


WE EXPLAIN HOW TO CALCULATE P AND o% BELOW. 


STEP 1: FIND THE VALUE OF ALL CASH FLOWS BEYOND THE EXERCISE DATE 


DISCOUNTED 


BACK TO THE EXERCISE DATE. HERE IS THE TIME LINE. THE 


EXERCISE DATE IS YEAR 1, SO WE DISCOUNT ALL FUTURE CASH FLOWS BACK 


E 


0 1 2 3 4 5D 6 
$45 $45 $45 
$30 $30 $30 
$15 $15 $15 
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HIGH: PV3 = $45/1.10 + $45/1.10? + $45/1.103 = $111.91 
AVERAGE: PV3 = $30/1.10 + $30/1.10% + $30/1.10° = $74.61 
LOW: PV3 = $15/1.10 + $15/1.107 + $15/1.10% = $37.30 


# i; 


THE CURRENT EXPECTED PRESENT VALUE, P, IS: 
P = 0.3[$111.91/1.13] + 0.4[$74.61/1.13] + 0.3[$37.30/1.13] = $56.05. 


DIRECT APPROACH FOR ESTIMATING o?: 


FROM OUR PREVIOUS ANALYSIS, WE KNOW THE CURRENT VALUE OF THE PROJECT 


AND THE VALUE FOR EACH SCENARIO AT THE TIME THE OPTION EXPIRES (YEAR 


3). HERE IS THE TIME LINE: 


CURRENT VALUE 


Tr 


VALUE AT EXPIRATION 


YEAR 0 YEAR 3 
HIGH $56.02 $111.91 
AVERAGE $56.02 $74.61 
LOW $56.02 $37.30 


THI 


ira 


ANNUAL RATE OF RETURN IS: 


HIGH: RETURN = ($111.91/$56.02) @/3) - 1 = 25.9%. 


HIGH: AVERAGE 


r 
ll 


($74.61/$56.02) 7/3) - 1 = 10%. 
HIGH +. RETURN —<(S37430/950j02)07 1S S12 Te, 


EXPECTED RETURN = 


0.259) + 0.4(0.10) + 0.3(-0.127) 


3 
0 


oe a 


O's 
8. 


o% = 0.3(0..259-0.08)2 + 0.4(0.10-0.08)? + 0.3(-0.127-0.08)? 
= 05182) = 22.535 


HIS IS LOWER THAN THE VARIANCE FOUND FOR THE PREVIOUS OPTION 


ECAUSE THE DISPERSION OF CASH FLOWS FOR THE RE 


TU 


sAICATION PROJECT IS 


HE SAME AS FOR THE ORIGINAL, EVEN THOUGH THE REPLICATION OCCURS 


gS 4H WH 


UCH LATER. THEREFORE, THE RATE OF RETURN FOR THE REPLICATION IS 


LESS VOLATILE. 


= 
oO 
Oo 
wn 


ENSITIVITY ANALYSIS LATER. 
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THE INDIRECT APPROACH: 


FIRST, FIND THE COEFFICIENT OF VARIATION FOR THE VALUE OF TH 


E 


PROJECT AT THE TIME THE OPTION EXPIRES (YEAR 3). 


WE PREVIOUSLY CACULATED THE VAL 


KE OF THE PROJECT AT THE TIME THE 


U 
OPTION EXPIRES, AND WE CAN USE THIS TO CALCULATE THE EXPECTED VALU 


AND THE STANDARD DEVIATION. 
VALUE AT EXPIRATION 
YEAR 3 
HIGH $111.91 
AVERAGE $74.61 
LOW $37.30 


EXPECTED VALUE =.3($111.91)+.4($74.61)+.3($37.3) 
= $74.61. 


Ovawe = [.3($111.91-$74.61)2 + .4($74.61-$74.61)? 
+ <3 ($37.30-874. 61) 2) 72 
= $28.90. 
COEFFICENT OF VARIATION = CV = EXPECTED VALUE / Ovatuz 


CV = $74.61 / $28.90 = 0.39. 


TO FIND THE VARIANCE OF THE PROJECT’S RATE OR RETURN, WE 


r. 


r. 


r. 


USE THE 


FORMUALA BELOW: 


o* = LN[CV? + 1]/T = LN[0.39% + 1]/3 = 4.73. 


NOW, WE PROC 


r. 


‘ED TO USE THE OPM: 


V = $56.06[N(di)] - $75e7!0-°9) (3) [N (dz) ]. 


In($56.06/$75) + [(0.06 + 0.047/2)](3) 


= 
(0.047)9"> (3) 
= -0.1085. 
do = di - (0.047) °-°(3)9 5 = -.1085 - 0.3755 
= -0.4840. 


N(di) = N(-0.1080) = 0.4568. 
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N(d2) = N(-0.4835) = 0.3142. 
THEREFORE, 
V = $56.06(0.4568) - $75e7 (9-99) (3) (0.3142) 
= $5.92. 
TOTAL VALUE = NPV OF PROJECT 1 + VALUE OF GROWTH OPTION 
=-$0.39 + $5.92 
= $5.5 MILLION 
O. WHAT HAPPENS TO THE VALUE OF THE GROWTH OPTION IF THE VARIANCE OF 


THE PROJECT’S RETURN IS 14.2 PERCENT? WHAT IF IT IS 50 PERCENT? 


HOW MIGH 


T THIS EXPLAIN THE HIGH VALUATIONS OF MANY DOT.COM 


COMPANIES? 


ANSWER: IF RISK, DEFINED BY o? 


, 


r 


GOES UP, THEN VALUE OF GROWTH OPTION GOES UP 


(SEE THE FILE CH 15 MINI CASE.XLS FOR CALCULATIONS): 


o* = 4.7%, OPTION VALU 


Qa 
ND 
ll 


0? = 50%, 


14.2%, OPTION VA 


= 
G 
py 


UI 


= $5.92 


EF = $12.10 


OPTION VALUE = $24.09 


IF THE FUTURE PROFITABILITY OF DOT.COM COMPANIES IS VERY VOLATILI 


GI 


ERE IS THE POTENTIAL FOR VERY HIGH PROFITS), THEN A COMPANY 


(I.E., TH 
WITH A RE 
ITS GROWT 
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H OPTION. 


AL OPTION ON THOSE PROFITS MIGHT HAV. 


A VERY HIGH VALUE FOR 


Tr. 
E 
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Chapter 16 


Capital Structure Decisions: The Basics 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


Capital structure is the manner in which a firm’s assets are financed; 
that is, the right-hand side of the balance sheet. Capital structure 
is normally expressed as the percentage of each type of capital used by 
the firm--debt, preferred stock, and common equity. 


Business risk is the risk inherent in the operations of the firm, prior 


to the financing decision. Thus, business risk is the uncertainty 
inherent in a total risk sense, future operating income, or earnings 
before interest and taxes (EBIT). Business risk is caused by many 


factors. Two of the most important are sales variability and operating 
leverage. 


Financial risk is the risk added by the use of debt financing. Debt 
financing increases the variability of earnings before taxes (but after 
interest); thus, along with business risk, it contributes to the 
uncertainty of net income and earnings per share. Business risk plus 
financial risk equals total corporate risk. 


Operating leverage is the extent to which fixed costs are used in a 
firm’s operations. If a high percentage of a firm’s total costs are 
fixed costs, then the firm is said to have a high degree of operating 
leverage. Operating leverage is a measure of one element of business 
risk, but does not include the second major element, sales variability. 


Financial leverage is the extent to which fixed-income securities (debt 
and preferred stock) are used in a firm’s capital structure. If a high 
percentage of a firm’s capital structure is in the form of debt and 
preferred stock, then the firm is said to have a high degree of 
financial leverage. 


The breakeven point is that level of unit sales at which costs equal 
revenues. Breakeven analysis may be performed with or without the 
inclusion of financial costs. If financial costs are not included, 
breakeven occurs when EBIT equals zero. If financial costs are 
included, breakeven occurs when EBT equals zero. 


Capital structure theory provides some insights into the value of debt 
versus equity financing. Modern capital structure theory began in 
1958, when Modigliani and Miller proved, under a very restrictive set 
of assumptions, that a firm’s value is unaffected by its capital 
structure. MM’s work marked the beginning of capital structure 
research, and subsequent research has focused on relaxing the MM 
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16-2 


16-3 


16-4 


16-5 


16-6 


16-7 


16-8 


assumptions in order to develop a more realistic theory of capital 
structure. 


h. Perpetual cash flow analysis is a means for determining the value of 
securities which provide perpetual cash flows, such as preferred and 
common stock, to their owners. This analysis generally involves usage 
of discounted cash flow (DCF) valuation equations. 


1. Reserve borrowing capacity exists when a firm uses less debt under 


“normal” conditions than called for by the tradeoff theory. This 
allows the firm some flexibility to use debt in the future when 
additional capital is needed. 


Business risk refers to the uncertainty inherent in projections of future 
ROEv. 


Firms with relatively high nonfinancial fixed costs are said to have a 
high degree of operating leverage. 


Operating leverag affects EBIT and, through EBIT, EPS. Financial 
leverage has no effect on EBIT--it only affects EPS, given EBIT. 


eal 


If sales tend to fluctuate widely, then cash flows and the ability to 
service fixed charges will also vary. Such a firm is said to have high 
business risk. Consequently, there is a relatively large risk that the 
firm will be unable to meet its fixed charges, and interest payments are 
fixed charges. As a result, firms in unstable industries tend to use less 
debt than those whose sales are subject to only moderate fluctuations. 


Public utilities place greater emphasis on long-term debt because they 
have more stable sales and profits as well as more fixed assets. Also, 
utilities have fixed assets which can be pledged as collateral. Further, 
trade firms use retained earnings to a greater extent, probably because 
these firms are generally smaller and, hence, have less access to capital 
markets. Public utilities have lower retained earnings because they hav 
high dividend payout ratios and a set of stockholders who want dividends. 


Any financial plan today involves predictions of the future economic 
outlook. If these predictions can be made with a high degree of con- 
fidence, the financial manager can use debt funds in his/her operations 
with greater assurance. The burdens of long-term debt can be assumed with 
greater confidence because sales, costs, and profits are less vulnerable 
to fluctuations. Therefore, th ability to meet fixed financial 
obligations is more assured. The firms that will benefit most from the 
increase in the reliability of economic forecasts are those most 
vulnerable to cyclical fluctuations in their own operations. 


EBIT depends on sales and operating costs. Interest is deducted from 
EBIT. At high debt levels, firms lose business, mployees worry, and 
operations are not continuous because of financing difficulties. Thus, 


financial leverage can influence sales and costs, and hence EBIT, if 
xcessive leverage is used. 
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16-12 


16-13 


In the text, the firm was assumed to buy back its stock at the higher 


equilibrium price. If it could be bought at the lower price, a given 
amount of debt would buy back more shares; hence, the remaining shares 
would have an even higher equilibrium value. It would not be fair fora 


company to buy back its stock without first announcing its intention to do 
so. Stockholders would be angry if they found out that they had sold out 
to a firm undergoing a value-raising recapitalization. Some stockholders 
would be angry enough to sue management, and they would win. 


Increasingly volatile interest rates, inflation rates, and bond prices 
cause a shift from the use of debt to the use of more equity in order to 
avoid fluctuating interest rates. This results in a change in the optimal 
capital structure toward more equity. 


The tax benefits from debt increase linearly, which causes a continuous 
increase in the firm’s value and stock price. However, financial distress 
costs get higher and higher as more and more debt is employed, and these 
costs eventually offset and begin to outweigh the benefits of debt. 


The action contemplated in the question does seem to be a reasonable move. 
Firms should and do react to stock and bond market conditions, using 
stocks when they think the stock market is more favorable and bonds when 
the bond market is more favorable. This action conforms to the asymmetric 
information theory. However, in the long run, firms will finance to 
conform to their target capital structures. 


Expected EPS is generally measured as EPS for the coming years, and we 
typically do not reflect any bankruptcy-related costs in this calculation. 
Also, EPS does not reflect (in a major way) the increase in risk which 
accompanies an increase in the debt ratio, whereas Po does reflect thes 

factors. 


Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. Answers and Solutions: 16 -3 


SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


16-1 a. Here are the steps involved: 


(1) Determine the 


variable cost per unit at present, V: 


Profit = P(Q) - FC - V(Q) 
$500,000 = ($100,000) (50) - $2,000,000 - V(50) 
50(V) = $2,500,000 
V = $50,000. 


(2) Determine th 


New profit= P 


new profit level if the change is made: 


2(Q2) - FC2 - V2(Q2) 


= $95,000(70) - $2,500,000 - ($50,000 - $10,000) (70) 
= $1,350,000. 


(3) Determine th 


incremental profit: 


Profit = $1,350,000 - $500,000 = $850,000. 


(4) Estimate the approximate rate of return on new investment: 


Since the ROI exc 


ROI = Profit/Investment = $850,000/$4,000,000 = 21.25%. 


ds the 15 percent cost of capital, this analysis 


suggests that the firm should go ahead with the change. 


b. If we measure operating leverage by the ratio of fixed costs to total 


costs at the expected output, 


then the change would increase operating 


leverage: 
Old: Ee = see = 44.44%, 
FC + V(Q) $2,000,000 + $2,500,000 
2, 1 
wee,’ FC, $2,500,000 — 47.17% 
FC, + V,(Q,) $2,500,000 + $2,800,000 


The change would also increase the breakeven point: 


2,000,000 P 
i = 40 units. 


$100,000 — $50,000 


$2,500,000 


= 45.45 units. 


$95,000 — $40,000 
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However, one could measure operating leverage in other ways, say by 
degree of operating leverage: 


QP -vy | 50($50,000) 
QP -V)-F 50($50,000) — $2,000,000 


Old: DOL = 


New: The new DOL, at th xpected sales level of 70, is 


70($95,000 — $40,000) 
70($55,000) — $2,500,000 


= 2678 0% 


The problem here is that we have changed both output and sales price, 
so the DOLs are not really comparable. 


It is impossible to state unequivocally whether the new situation would 
have more or less business risk than the old one. We would need 
information on both the sales probability distribution and _ the 
uncertainty about variable input cost in order to make this 
determination. However, since a higher breakeven point, other things 
held constant, is more risky, the change in breakeven points--and also 
the higher percentage of fixed costs--suggests that the new situation 
is more risky. 


Expected ROE for Firm C: 


ROEc = (0.1) (-5.0%) + (0.2) (5.0%) + (0.4) (15.0%) 


+ (0.2) (25.0%) + (0.1) (35.0%) = 15.0%. 
Note: The distribution of ROEc is symmetrical. Thus, the answer to 


this problem could have been obtained by simple inspection. 


Standard deviation of ROE for Firm C: 


o, = ¥0.1-5.0 - 15.0 + 0.25.0 — 15.0) + 0.45.0 — 15.0) + 0.2(25.0 — 15.0) + 0.15.0 - 15.0) 


= J0.1-20) + 0.2(-10) + 0.4(0)? + 0.200) + 0.1(20) = ¥40 + 20+0+4 20440 = ¥120 = 11.0%. 


According to the standard deviations of ROE, Firm A is the least risky, 
while C is the most risky. However, this analysis does not take into 
account portfolio effects--if C’s ROE goes up when most other 
companies’ ROES decline (that is, its beta is negative), its apparent 
riskiness would be reduced. 


Firm A’S oOrogp = Opep = 5.9%. Therefore, Firm A uses no financial 
leverage and has no financial risk. Firm B and Firm C have Oroz > Onzp, 
and hence both use leverage. Firm C uses the most leverage because it 
has the highest Oroz - Opep = measure of financial risk. However, Firm 
C’s stockholders also have the highest expected ROE. 
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(EBIT — I) (1 — T) 


16-3 a. V = Value of debt + Value of equity D+sS D+ 


k, 
Calculation of EBIT: 
Sales $12,000,000 
Variable costs $6,000,000 
Fixed costs 5,000,000 
Total costs before interest and taxes 11,000,000 


EBIT = $ 1,000,000 


H 
ll 


Interest cost of the original $1,000,000 debt at 8% 
+ Interest cost of incremental $1,000,000 debt at 9% 
$1,000,000(0.08) + $1,000,000(0.09) = $80,000 + $90,000 = $170,000. 


($1,000,000-—$170,000) (1-0.4) 


0.115 
= $2,000,000 + $4,330,435 = $6,330,435. 


V = $2,000,000 + 


Since the value of the firm increases from its current value of 
$6,257,143 to $6,330,435 by increasing the debt from $1,000,000 to 
$2,000,000, the firm should increase its use of debt. 


b. Value of the firm with debt = $3,000,000: 


H 
ll 


Interest cost of original $1,000,000 debt at 8% 
+ Interest cost of incremental $2,000,000 at 12% 
= $1,000,000(0.08) + $2,000,000(0.12) = $320,000. 


1,000, — $320, 1-0.4 
V = $3,000,000 + ieneu008 ae ee $5,720,000. 


Since increasing the debt from $2 million to $3 million would cause the 
value of the firm to decline, it should limit its use of debt to $2 
million. 


c. The original market price of the firm’s stock was $20. We can use this 
information to determine the number of shares outstanding: 


. Value of equity S V-D 
Shares outstanding = = = 
Price P P 
$6,257,143 — $1,000,000 


= 262,857 shares. 
$20 


The firm increases its leverage by selling debt and repurchasing its 
shares of stock. The repurchase price is the equilibrium price that 
would prevail after the repurchase transaction. The original 
shareholders would sell their stock only at a price that incorporated 
the increased value of the firm resulting from the repurchase: 
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($6,330,435 — $1,000,000) 


At D = $2 million: Pi = = $20.28. 
262,857 
ple v = 1, 7 
At D = $3 million: Pi = oO a ee 2 $17.96. 
262,857 
Since the firm pays out all its earnings as dividends, DPS = EPS. 
DPS EPS p 
P= = , and EPS = (P) (ks). 
k, k 
EPS(D = $1 million) = ($20.00) (0.105) = $2.10. 
EPS(D = $2 million) = ($20.28) (0.115) = $2.33. 
EPS(D = $3 million) = ($17.96) (0.150) = $2.69. 


Although the firm’s EPS is higher at D = $3 million, the firm should 
not increase its debt from $2 to $3 million because the stock price is 
higher at a debt level of $2 million. The optimum capital structure is 
the one that maximizes stock price rather than EPS. 


The value of the old bonds would decline. They have a fixed coupon 
rate, so ka rises because of added financial risk, and the value of the 
bonds must fall. This value is transferred to the stockholders. For 
exactly this reason, bond indentures do place limits on the amount of 
additional debt firms can issue. 


Original value of the firm (D = SO): 


(EBIT — I) (1 — T) 
k 


7 1-0.4 
0 4 —_—_e oe ae $0 + $3,000,000 = $3,000,000. 


V D + 


With financial leverage (D = $900,000): 


EBIT —I)(l1-T 
V p+ a a” 


s 


I = Interest cost = kaD = (0.07) ($900,000) = $63,000. 


($500,000 — $63,000) (1 — 0.4) 
0.11 
= $900,000 + $2,383,636 = $3,283,636. 


< 
ll 


$900,000 4 


Increasing the financial leverage by adding $900,000 of debt results in 
an increase in the firm’s value from $3,000,000 to $3,283,636. 
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b. Shares are repurchased at the equilibrium market price that prevails 
after the announcement of the transaction. This is because existing 
shareholders would only sell at a price that incorporated the increased 
value of the firm resulting from the repurchase. We know that 


Pi = = : 
ny 
3,28 3,636 
thus Pi = a = $16.42, 
200,000 


up from $15 with zero debt financing. 


c. Since the firm pays out all earnings as dividends, DPS = EPS, and 
DPS EPS 
p= Ss 
k, k, 
Therefore, EPS = (P) (ks). 
Initial position: EPS = ($15.00) (0.10) = $1.50. 
With financial leverage: EPS = ($16.42) (0.11) = $1.81. 


Thus, by adding $900,000 of debt, the firm increased its EPS by $0.31. 


Confirm this as follows: 


EPS = noes _ _ ($500,000 = $63,000) 0.6) _ $262,200 _ 
Shares outstanding 200,000 — ($900,000 / $16.42) 145,189 2 Oe 
EBIT(L — E . 
d. Zero debt: EPS = (1 —T) _ EBITO 6) 
n 200,000 
Probability JERS 3. 

0.10 ($0.30) 

0.20 0.60 

0.40 1.50 

0.20 2.40 

0.10 3.30 

EBIT-I)Q-T EBIT — $63,000) (0.6 
$900,000 debt: EPS = | ety $ ) 0.6) 
n 145,189 
Probability EPS 

0.10 ($0.67) 

0.20 0.57 

0.40 1.81 

0.20 3.05 

0.10 4.29 
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By inspection, the EPS distribution at $900,000 debt is more variable, 
and hence riskier in the total risk sense. 


: EBIT EBIT ; 
e. Zero debt: TIE = = = Undefined. 
a $0 
; EBIT EBIT 
$900,000 debt: TIE = = : 
a $63,000 
Probability EPS 
0.10 ( 1.59) 
0.20 SL 
0.40 7.94 
0.20 12.70 
0.10 17.46 


The interest payment is not covered when TIE < 1.0. The probability of 
this occurring is 0.10, or 10 percent. 


16-5 a. Present situation (in millions): 


EBIT $13.24 
Interest SiO 
EBT $ 8.24 
Taxes (15%) 1.24 
Net income $ 7.00 
Net i 7 milli 
BB aes cs SONS mE 00 
Shares 1 million 
DPS 7.00 
ks = 23 = 14.0% at present. 
P $50 


0 


b. Original leverage (D = $50 million): 


[EBIT — D(kk,)] @ - T) 
k 


13.24 - 1-0.1 
$50 4 (ens a Ped2) $50 + $50 $100 million. 


Decrease leverage (D = $30 million): 


13.24 — $2.4) (Q. 
Vv $30 +4 (S18 : ADEE 2 $30 + $70.88 = $100.88 million. 


0.13 


Increase leverage (D = $70 million): 


13.24 - 4 ‘ 
Vv $70 4 ee Sere $70 + $25.71 = $95.71 million. 


0.16 
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Since the value of the company increases with a decrease in leverage to 
$30 million, the company should decrease its capital structure from $50 
million debt to $30 million debt. This can be verified by looking at 
what the new stock price would be if $30 million debt were used in the 
capital structure: 


> New value of company - Old value of debt 
elas . 
Old shares outstanding 


For D = $30 million: 


100,880,000 — $50,000,000 
Pi = a * = $50.88 versus $50.00 = Po. 
$1,000,000 


13.24 — $5) (0.66 
Cs V $50 + & me) J i $50 + $38.85 = $88.85 million. 


0.14 


The stock price falls to ($88.85 million - $50 million)/(1 million 
shares) = $38.85. 


d. If the firm uses $30 million of 8 percent debt, the value will be: 


(13.24 — $2.4) (0. 66) 


Vv $30 4 = $85.03 million. 
0.13 
85,030,000 — $50,000,000 
Pi = a = = $35.03. 
1,000,000 


If the firm uses $70 million of 12 percent debt, the value will be: 


13.24 - 4 : 
Vv $70 4 es 5 — IDeGO) ie $89.97 million. 


V, -—D 89,970,000 — $50,000,000 
Pi = — nes : = $39.97. 
1,000,000 


Thus, with the higher tax rates, the value of the firm is maximized 
with more financial leverage. The final stock price, if more leverage 
is used, will be $39.97, up from $38.85 with only $50 million of debt. 
(The equilibrium value, after refinancing, of the firm will be $89.97 
million. Investors would recognize that this value will exist shortly, 
so the current stock price would reflect this value. The current value 
of the debt is $50 million, so the current value of equity is $89.97 - 
$50 = $39.97 million. Sinc ther ar 1 million shares now 
outstanding, each share will sell for $39.97.) 

This problem illustrates a very important principle: The major 
advantage of debt financing is the fact that interest is a tax- 
deductibl xpense. The value of a tax deduction depends on the tax 


Answers and Solutions: 16 - 10 Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. 


rate. Thus, when the tax rate is high, like 34 percent, leverage has a 


more favorable impact than when it is low (15%). Companies in high tax 
brackets get more benefits from the use of financial leverage. 
ka(1 - T) is smaller if T is larger. 


e. If the firm’s 10 percent debt could not be called, then it would be 
difficult to reduce leverage. The bonds might be bought on the open 
market, but if the company lowered its leverage, ka would decline, 
causing the 10 percent bonds’ prices to rise. This would mean that the 
firm would have to pay a premium to retire its old bonds, and this 
would reduce the benefits of the refunding. 

If the firm increased its leverage to $70 million, its old debt 
would decline in value as ka rose, because of the added risk of 
additional debt. Thus, the value of the firm would be: 


V = Di + D2 + S, 


where Di is the (below par) value of the old bonds and Dz is the (par) 
value of the new bonds. 

The value of the stock, S, would be higher than in the case where 
the old bonds must be refunded because the interest payments are now 
lower as a result of continuing to use 10 percent debt even after ka 
rises to 12 percent. At T = 15%, and D = $70 million: 


[EBIT — (Old k,) (Old debt) - (New k,) (New debt) ] (1 - T) 
k 


s 


[$13.24 — $5 — 0.12($20) ] (0.85) 


= $31.03 million, 
0.16 


up from $25.7 million in Part b of the solution. This assumes the old 
debt is a perpetuity and remains outstanding forever. If this were not 
the case, and the old debt had to eventually be retired, then the valu 


of the equity would eventually fall to $25.7 million. 
Note that the value of the old bonds would decline from $50 million 
tO: 
k, ($50M) M 
Vv, = = & re = $41,666,667 = $41.67 million, 
4 k 0.12 


d 


or by $8,333,333. The value of the equity would rise by $31,030,000 - 
$25,700,000 = $5,330,000. 


The new total value of the firm would be: 


Vi = Value of old debt + Value of new debt + Value of stock 
= $41.67 + $20.00 + $31.03 = $92.7 million. 


Thus, the value of the firm would fall by $7.3 million as a result of 
the increased leverage, but the value of the equity would rise by 
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$5.33 million. Obviously, stockholders would be benefiting at 


expense of the old bondholders. 
The price of the stock would be $51.03: 


2,700,000 — $41,670, 
— aa _ $92,700,000 ~ $41,670,000 _ 5.1 9, 
n 1,000,000 


This is up from $50. 
Under these assumptions, here are the income statements: 


Probability 0.2 0.6 Oie2 
EBIT $5,000,000 $15,000,000 $25,000 


Debt = $70 million: 


, 000 


Interest: 
Old $5,000,000 $5,000,000 S$ 5,000,000 
New 2,400,000 2,400,000 2,400,000 
EBT ($2,400,000) $7,600,000 $17,600,000 
Taxes (at 15%) (360,000) 1,140,000 2,640,000 
Net income ($2,040,000) $6,460,000 $14,960,000 
EPS* ($3.35) $10.62 $24.60 
Expected EPS $10.62 
Orps* * S$ 8.84 
CVeEps 0.83 
TIE = EBIT/I 0.68x 2.03x 3.38x 
E (TIE) 2.03x 
OTIE 0.85x 
CVrig 0.42 


*ni = 1,000,000 — ($20,000,000/$51.03) = 608,074. 


**Onps = 4f{(X 
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16-6 Here is a list of some of the factors which influence the capital 
structure decision and how they apply to Firms A and Z. Each factor is 
analyzed assuming that the other factors are irrelevant. 


Business risk. A’s business risk is probably higher than Z’s since it 
faces far more uncertainty in sales demand and margins, and hence 
revenues. Thus, Z should be able to use higher leverage before it faces 


significant financial distress costs. 


Reserve borrowing capacity. Firm A would probably have a greater 
requirement for reserve borrowing capacity. It is in a highly volatile, 
fast-growth business and is more likely to face uncertain equity markets. 
Thus, Firm A should favor lower leverage. 


Asset structure. Firm Z has a higher percentage of assets suitable as 
collateral. Thus, Firm Z can probably carry more debt. 
Ownership structure. Firm 2Z’s majority stockholders (the founder’s 


family) may have much of their personal wealth tied up in the company. If 
this is th case, their lack of diversification may indicate less 
leverage, and hence less risk of financial distress, for Firm Z. 


Profitability. Firm A is more profitable. Thus, it can retain more funds 
and this lessens the debt requirement. Conversely, highly profitable 
firms can carry more debt. 


Taxes. Firm Z’s accelerated depreciation expenses tend to lower its 
effective tax rate, which decreases the benefits of debt financing. 


Here is a matrix summarizing the analysis. A plus (+) indicates that the 
factor favors higher leverage, while a minus (-) indicates lower leverag 
A zero (0) indicates uncertain effects. 


Factor Firm A Firm Z 
Business risk - + 
Reserve borrowing capacity - 0 
Asset structure - + 
Ownership structure 0 = 
Profitability 0 0 
Taxes + - 
All in all, it is tough to balance out the contradictory effects. 


However, working managers have a better feel for which factors are most 
relevant to their firms. 


16-7 a. BEA’s current cost of equity is ks = dividends/price = (8,333,000 - 
20,000,000x0.08)x(1-0.40) / 40,000,000 = 10.10% 
BEA’s current beta comes from 10.10 = 6 + b(4) so b = 4.10/4 = 1.025. 


b. BEA’s unlevered beta is by = bi / (1 + (1-T) (D/E)) = 1.025/(1 + (1- 
0.40) (20/40)) = 0.788. BEA’s unlevered cost of equity is 6 + 0.788 (4) 
= 9.153% 
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c. br = by (1 + (1-T)(D/E)). Note that the book value of equity is $40 
million. 


At $30 million: b30 = 0.788 (1 + 0.6(30/40)) = 1.143. ks = 6 + 1.143 
(4) = 10.57% 


At $40 million: bao = 0.788(1+0.6(40/40)) = 1.261. ks = 6 + 1.261 (4) 
= 11.05% 
At $50 million: bso = 0.788(1+0.6(50/40)) = 1.379. ks = 6 + 1.379 (4) 


= 11.52% 


d. Total Value = MV Equity + Debt. MV Equity = Dividend/ks for a zero 
growth firm that pays out all of its earnings, like BEA does, and 
Dividends = (EBIT —- Debt ka) (1-T). 


At $20 million: MV Equity = 40,000,000. Debt = 20,000,000. Total 
Value = $60.0 million. 


At $30 million: MV Equity = (8,333,000 = 30,000,000 
(8.5%)) (0.60) /0.1057 = $32.8 million. Total Value of the firm is $32.8 
million + $30 million = $62.8 million. 


At S40 million: MV Equity = (8,333,000 - 40,000,000 
(9.5%)) (0.60) /0.1105 $26.6 million. Total Value of the firm is 24.6 
million + 40 million $64.6 million. 


At $50 million: MV Equity = (8,333,000 - 50,000,000 
(11.2%)) (0.60)/0.1152 = $14.2 million. Total Value of the firm is 
$14.2 million + 50 million = $64.2 million. 


So the maximum total value of the firm occurs at $40,000,000 in debt. 


16-8 Tax rate = 40% ker = 5.0% 
bu = 1.2 km — krr = 6.0% 


From data given in the problem and table we can develop the following 


table: 
Leveraged 

D/A E/A D/E ka ka(1l - T) beta? ks WACC®* 

0.00 1.00 0.0000 7.00% 4.20% 1.20 12.20% 12.20% 
0.20 0.80 022500 8.00 4.80 1.38 13.28 11.58 

0.40 0.60 0.6667 10.00 6.00 1.68 15.08 11.45 

0.60 0.40 1.5000 12.00 7.20 2.28 18.68 11.79 

0.80 0.20 4.0000 15.00 9.00 4.08 29.48 13.10 

Notes: 
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a 


These beta estimates were calculated using the Hamada equation, b = 
bu[1 + (1 - T) (D/E)]. 
> These ks estimates were calculated using the CAPM, ks = krr + (km — krr)b. 
° These WACC estimates were calculated with the following equation: WACC = 
Wa(ka) (1 -— T) + (We) (ks). 


The firm’s optimal capital structure is that capital structure which 


minimizes the firm’s WACC. Elliott’s WACC is minimized at a capital 
structure consisting of 40% debt and 60% equity. At that capital 


structure, the firm’s WACC is 11.45%. 
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SOLUTION TO SPREADSHEET PROBLEMS 


16-9 The detailed solution for the problem is available both on _ the 
instructor’s resource CD-ROM (in the file Solution for Ch 16-9 Build a 
Model.xls) and on the instructor’s side of the Harcourt College 
Publishers’ web site, http://www.harcourtcollege.com/finance/theoryl0e. 


16-10 a. NI EPS ROE 
With zero debt S$ 90,000 $2.25 9.00% 
With $500,000 debt 54,000 2.70 10.80 

b. With zero debt: Sales NI EPS ROE 
S 500,000 S$ 50,000 $1.25 5.00% 

700,000 70,000 Led S 7.00 

900,000 90,000 2225 9.00 

1,100,000 110,000 2215 11.00 

1,300,000 130,000 3225 13.00 

With $500,000 debt: Sales NI EPS ROE 

S 500,000 $ 14,000 $0.70 2.80% 

700,000 34,000 1.70 6.80 

900,000 54,000 2.70 10.80 

1,100,000 74,000 3270 14.80 

1,300,000 94,000 4.70 18.80 

Gs At sales levels beyond EPS ($) 


$700,000 (approximately), 
the firm is able to use 
leverage to magnify its 


level of EPS. Below that 
level, the firm is unable to wis Dept 
generate a return on assets ap NS 


(calculated as EBIT/Total 

: Zero Debt 
assets) which exceeds the 2r 
cost of debt; therefore, EPS 


is leveraged downward in TP 
this range from the use of 
debt. 


L L L 
| | 500 700 900 1,100 1,300 


Sales (Thousands of Dollars) 


Solution to Spreadsheet Problems: 16 - 16 Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. 


d. This graph serves to further ROE (%) 
illustrate the point made by 
the EPS graph created for 
Part c. Beyond a_ sales 
level of approximately 16: 
$700,000, ROE is leveraged 
upward due to the fact that 12h 
the ROA generated at those 
levels of sales exceeding at 
$700,000 is greater than the 
firm’s cost of debt. 4 


50% Debt 


t 


Zero Debt 


1 I i 1 i 
| [500 700 900 1,100 1,300 
Sales (Thousands of Dollars) 


e. With the increase in the ROE (%) 
firm’s cost of debt to 15%, 
a sales level beyond 20/- 
$900,000 is required befor 
the firm experiences a 16- 
beneficial effect upon its on 
ROE. The firm’s ROA at sales 12 
levels below $900,000 is 
less than its cost of debt, BE 
thereby producing a downward 
lever-aging effect upon ROE. 4. 


50% Debt 


i 


Zero Debt 


1 
| [500 700 900 1,100 1,300 


Sales (Thousands of Dollars) 
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CYBERPROBLEM 


16-11 The detailed solution for the problem is available both on the 
instructor’s resource CD-ROM and on the instructor’s side of the 
Harcourt College Publishers’ web sit 
http://www. harcourtcollege.com/finance/theoryl0e. 
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MINI CASE 


ASSUME YOU HAVE JUST BEEN HIRED AS BUSINESS MANAGER OF PIZZAPALACE, A PIZZA 
RESTAURANT LOCATED ADJACENT TO CAMPUS. THE COMPANY’S EBIT WAS $500,000 LAST 
YEAR, AND SINCE THE UNIVERSITY’S ENROLLMENT IS CAPPED, EBIT IS EXPECTED TO REMAIN 
CONSTANT (IN REAL TERMS) OVER TIME. SINCE NO EXPANSION CAPITAL WILL BE REQUIRED, 
PIZZAPALACE PLANS TO PAY OUT ALL EARNINGS AS DIVIDENDS. THE MANAGEMENT GROUP 
OWNS ABOUT 50 PERCENT OF THE STOCK, AND THE STOCK IS TRADED IN THE OVER-THE- 
COUNTER MARKET. 

THE FIRM IS CURRENTLY FINANCED WITH ALL EQUITY; IT HAS 100,000 SHARES 
OUTSTANDING; AND Py = $20 PER SHARE. WHEN YOU TOOK YOUR MBA CORPORATE FINANCE 
COURSE, YOUR INSTRUCTOR STATED THAT MOST FIRMS’ OWNERS WOULD BE FINANCIALLY 
BETTER OFF IF THE FIRMS USED SOME DEBT. WHEN YOU SUGGESTED THIS TO YOUR NEW 
BOSS, HE ENCOURAGED YOU TO PURSUE THE IDEA. AS A FIRST STEP, ASSUME THAT YOU 
OBTAINED FROM THE FIRM’S INVESTMENT BANKER THE FOLLOWING ESTIMATED COSTs OF DEBT 
FOR THE FIRM AT DIFFERENT DEBT LEVELS (IN THOUSANDS OF DOLLARS) : 


AMOUNT BORROWED ka 
$0 = 
250 10.0% 
500 11.0 
750 13.0 
1,000 16.0 


IF THE COMPANY WERE TO RECAPITALIZE, DEBT WOULD BE ISSUED, AND THE FUNDS RECEIVED 
WOULD BE USED TO REPURCHASE STOCK. PIZZAPALACE IS IN THE 40 PERCENT STATE-PLUS- 
FEDERAL CORPORATE TAX BRACKET, THE RISK FREE RATE IS 6 PERCENT AND THE MARKET 
RISK PREMIUM IS 4 PERCENT. 


A. NOW, TO DEVELOP AN EXAMPLE WHICH CAN BE PRESENTED TO PIZZAPALACE’S 
MANAGEMENT TO ILLUSTRATE THE EFFECTS OF FINANCIAL LEVERAGE, CONSIDER 
TWO HYPOTHETICAL FIRMS: FIRM U, WHICH USES NO DEBT FINANCING, AND FIRM 
L, WHICH USES $10,000 OF 12 PERCENT DEBT. BOTH FIRMS HAVE $20,000 IN 
ASSETS, A 40 PERCENT TAX RATE, AND AN EXPECTED EBIT OF $3,000. 
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1. CONSTRUCT PARTIAL INCOME STATEMENTS, WHICH START WITH EBIT, FOR THE TWO 
FIRMS. 


ANSWER: HERE ARE THE FULLY COMPLETED STATEMENTS: 


FIRM U FIRM L 
ASSETS $20,000 $20,000 
EQUITY $20,000 $10,000 
EBIT S 3,000 S 3,000 
INT (123%) 0 1,200 
EBT S 3,000 S 1,800 
TAXES (40%) 1,200 720 
NI S 1,800 S 1,080 
A. 2. NOW CALCULATE ROE FOR BOTH FIRMS. 
ANSWER: FIRM U FIRM L 
BEP 15.0% 15.0% 
ROI 9.0% 11.4% 
ROE 9.0% 10.8% 
TIE oo 2.5x 
A. 3. WHAT DOES THIS EXAMPLE ILLUSTRATE ABOUT THE IMPACT OF FINANCIAL 
LEVERAGE ON ROE? 
ANSWER: CONCLUSIONS FROM THE ANALYSIS: 
e THE FIRM’S BASIC EARNING POWER, BEP = EBIT/TOTAL ASSETS, IS UNAFFECTED 


BY FINANCIAL LEVERAGE. 


r. 


i1FFECT: 


HIGHER EXPECTED ROI BECAUSE OF THE TAX SAVINGS 


e FIRM L HAS TH 


r. 


e FIRM L HAS TH 


r. 


HIGHER EXPECTED ROE: 
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HEREFORE, THE USE OF FINANCIAL LEVERAGE HAS INCREASED THE EXPECTED 


ROFITABILITY TO SHAREHOLDERS. THE HIGHER ROE RESULTS IN PART FROM TH 


GI 


AX SAVINGS AND ALSO BECAUSE THE STOCK IS RISKIER IF THE FIRM US 


Gl 
Nn 


ie tg! 


e AT THE EXPECTED LEVEL OF EBIT, ROE, > ROEu. 


e THE USE OF DEBT WILL INCREASE ROE ONLY IF ROA EXCEEDS THE AFTER-TAX 


COST OF DEBT. HERE ROA = UNLEVERAGED ROE = 9.0% > kd(1 - T) = 12%(0.6) 


= 7.2%, SO THE USE OF DEBT RAISES ROE. 


e FINALLY, NOTE THAT THE TIE RATIO IS HUGE (UNDEFINED, OR INFINITELY 


LARGE) IF NO DEBT IS USED, BUT IT IS RELATIVELY LOW IF 50 PERCENT DEBT 


IS USED. THE EXPECTED TIE WOULD BE LARGER THAN 2.5x IF LESS DEBT WERE 


USED, BUT SMALLER IF LEVERAGE WERE INCREASED. 


B. 1. WHAT IS BUSINESS RISK? WHAT FACTORS INFLUENCE A FIRM’S BUSINESS RISK? 


ANSWER: BUSINESS RISK IS THE UNCERTAINTY ASSOCIATED WITH A FIRM’S PROJECTION OF 


r 


ITS FUTURE OPERATING INCOME. IT IS ALSO DEFINED AS THE RISK FACED BY A 


E 


FIRM’S STOCKHOLDERS IF IT USES NO DEBT. A FIRM’S BUSINESS RISK IS 


5 


AFFECT 


‘iD BY (1) VARIABILITY IN THE DEMAND FOR ITS OUTPUT, (2) 


VARIABILITY IN THE PRICE AT WHICH ITS OUTPUT CAN BE SOLD, (3) 


r 


VARIABILITY IN THE PRICES OF ITS INPUTS, (4) THE FIRM’S ABILITY TO 


ADJUST OUTPUT PRICES AS INPUT PRICES CHANGE, AND (5) THE AMOUNT OF 


OPERATING LEVERAGE USED BY THE FIRM. 


B. 2. WHAT IS OPERATING LEVERAGE, AND HOW DOES IT AFFECT A FIRM’S BUSINESS 
RISK? 


r. 
r 


ANSWER: OPERATING LEVERAGE IS TH 


EXTENT TO WHICH FIXED COSTS AR 


USED IN A 


FIRM’S OPERATIONS. IF A HIGH PERCENTAGE OF THE FIRM’S TOTAL COSTS AR 


GI 


FIXED, AND HENCE DO NOT DECLINE WHEN DEMAND FALLS, THEN THE FIRM IS 


SAID TO HAV 


ea 
> 


HIGH DEGREE OF OP 


RATING LEVERAGE. OTHER THINGS HELD 


E 


CONSTANT, THE GREATER A FIRM’S DEGREE OF OPERATING LEVERAGE, THE 


GREATER ITS BUSINESS RISK. 
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Cc. 1. WHAT IS MEANT BY FINANCIAL LEVERAGE AND FINANCIAL RISK? 


ANSWER: FINANCIAL LEVERAGE REFERS TO THE USE OF DEBT AND PREFERRED STOCK IN 


7 
r. 
7] 


FINANCING THE FIRM. FINANCIAL RISK IS THE ADDITIONAL RISK BORNE BY THE 


STOCKHOLDERS AS A RESULT OF THE FIRM’S USE OF DEBT. 


Cc. 2. HOW DOES FINANCIAL RISK DIFFER FROM BUSINESS RISK? 


ANSWER: BUSINESS RISK DE 


U 


ENDS ON A NUMBI 


GI 


R OF FACTORS SUCH AS COMPETITION, 


LIABILITY EXPOSURE, AND OPERATING LEVERAGE. CONVERSELY, FINANCIAL RISK 


DEPENDS ONLY ON THE AMOUNT OF DEBT FINANCING. 


D. NOW CONSIDER THE FACT THAT EBIT IS NOT KNOWN WITH CERTAINTY, BUT RATHER 
HAS THE FOLLOWING PROBABILITY DISTRIBUTION: 


ECONOMIC STATE PROBABILITY EBIT 
BAD 0.25 $2,000 
AVERAGE 0.50 3,000 
GOOD 0.25 4,000 


REDO THE PART A ANALYSIS FOR FIRMS U AND L, BUT ADD BASIC EARNING 
POWER (BEP), RETURN ON INVESTMENT (ROI), [DEFINED AS (NET INCOME + 
INTEREST) / (DEBT + EQUITY)], AND THE TIMES-INTEREST-EARNED (TIE) 
RATIO TO THE OUTCOME MEASURES. FIND THE VALUES FOR EACH FIRM IN 
EACH STATE OF THE ECONOMY, AND THEN CALCULATE THE EXPECTED VALUES. 
FINALLY, CALCULATE THE STANDARD DEVIATION AND COEFFICIENT OF 
VARIATION OF ROE. WHAT DOES THIS EXAMPLE ILLUSTRATE ABOUT THE IMPACT 
OF DEBT FINANCING ON RISK AND RETURN? 
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ANSWER: HERE ARE THE PRO FORMA INCOME STATEMENTS: 
FIRM U FIRM L 
BAD AVG. GOOD BAD AVG. GOOD 

PROB. O25 0.50 0.25 Oe25 0.50 0.25 

EBIT $2,000 $3,000 $4,000 $2,000 $3,000 $4,000 

INTEREST 0 0 0 1,200 1,200 1,200 

EBT $2,000 $3,000 $4,000 S$ 800 $1,800 $2,800 

TAXES (40%) 800 1,200 1,600 320 720 1,120 

NI $1,200 $1,800 $2,400 S$ 480 $1,080 $1,680 

BEP 10.0% 15.0% 20.0% 10.0% 15.0% 20.0% 

ROI * 6.0% 9.0% 12.0% 8.4% 11.4% 14.4% 

ROE 6.0% 9.0% 12.0% 4.8% 10.8% 16.8% 

TIE oe) oe) oa) 1.7x 2x Bok 

E (BEP) 15.0% 15.0% 

E (ROT) 9.0% 11.4% 

FE, (ROE) 9.0% 10.8% 

OROE 2.12% 4.24% 

CVRoE 0.24 0.39 

E (TIE) oe) 2.5x 

*ROI = (NI + INTEREST) /TOTAL FINANCING. 

THIS EXAMPLE ILLUSTRATES THAT FINANCIAL LEVERAGE CAN INCREASE THE 

EXPECTED RETURN TO STOCKHOLDERS. BUT, AT THE SAME TIME, IT INCREASES 

THEIR RISK. 

e FIRM L HAS A WIDER RANGE OF ROEs AND A HIGHER STANDARD DEVIATION OF 
ROE, INDICATING THAT ITS HIGHER EXPECTED RETURN IS ACCOMPANIED BY 
HIGHER RISK. TO BE PRECISE: 

OROE (UNLEVERAGED) = 2.12%, AND CV = 0.24. Opor (LEVERAGED) = 4.24%, AND CV = 0.39. 
THUS, IN A STAND-ALONE RISK SENSE, FIRM L IS TWICE AS RISKY AS FIRM 


U--ITS BUSIN 
4.24 P 


ERC 


ENT, 


ESS RISK IS 2.12 P 


ERC 


ENT, 


SO ITS FINANCIAL RISK IS 4.24% 


BUT ITS STAND-ALONE 
S25. 12% 


RISK IS 
Zoe Lee: 


E. HOW ARE FINANCIAL AND BUSINESS RISK MEASURED IN A STAND-ALONE RISK 
FRAMEWORK? 
ANSWER: A FIRM’S STAND-ALONE RISK (TO ITS STOCKHOLDERS) IS THE SUM OF ITS 


BUSIN 


STAND-ALON 


Gl 


RISK 


ESS AND FINANCIAL RISK: 


BUSINI 
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ESS RISK + FINANCIAL RISK. 
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WITHIN A STAND-ALONE RISK FRAMEWORK, BUSINESS RISK CAN BE MEASURED BY 
THE STANDARD DEVIATION OF THE ROE FOR AN UNLEVERAGED FIRM AND STAND- 
ALONE RISK CAN BE MEASURED BY THE STANDARD DEVIATION OF THE ROE FOR A 
LEVERAGED FIRM. THESE EQUATIONS SET FORTH THE SITUATION: 
STAND-ALONE RISK =Orce. 
BUSINESS RISK = Groe(u). 
FINANCIAL RISK FOR A LEVERAGED FIRM = Groce - Groe(u). 
HAMADA COMBINED THE CAPM AND THE MM WITH-CORPORATE-TAXES MODEL TO 
OBTAIN THIS EXPRESSION FOR BETA OF A LEVERAGED FIRM: 
b= by + by(1 - T) (D/E) 
_  UNLEVERAGED BETA, WHICH REFLECTS | INCREASED VOLATILITY OF THE RETURNS 
~ THE RISKINESS OF THE FIRM'S ASSETS TO EQUITY DUE TO THE USE OF DEBT ° 
AN UNLEVERAGED FIRM’S BETA IS DETERMINED SOLELY BY ITS BUSINESS RISK, 
BUT BETA RISES AS LEVERAGE INCREASES. THUS, IN A MARKET RISK 
FRAMEWORK, BUSINESS RISK IS MEASURED BY THE UNLEVERAGED BETA, bu; 
FINANCIAL RISK IS MEASURED BY THE CHANGE IN BETA; AND STAND-ALONE RISK 
IS MEASURED BY THE LEVERAGED BETA, b: 
BUSINESS RISK = bv. 
FINANCIAL RISK = b - bu = bu(1 - T) (D/E) 


TOTAL MARKET RISK 


WHAT DOES CAPITAL STRUCTURE THEORY ATTEMPT TO DO? 


LEARNED FROM CAPITAL STRUCTURE THEORY? 


WHAT LESSONS CAN BE 


ANSWER: 


CAPI 


TAL STRUCTURE 


TH 


KORY PROVID 


V. 


ERS 


US 


WI 
STRU 


MI 


CTURE. 


Ge 
bi 


a 
b, 


ERN CAPITAL 


PD 


ER PROV 


THE 


CAPI 


ASSUMPTION OF 


TAL STR 


Gl 
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KQUITY FINANCING. 


ED, UND 


UCTURE. 


ES SOME 


INSIGHTS INTO THE 


AN UND 


LL AID A MANAGER IN FINDING HIS 


STRUCTURE 


THEORY B 


ER A VERY R 


r. 


EGAN 
iS TRICTIVE 


VALUE 


D 


EBT 


ERSTANDING OF CAPITAL STRUCTU 


OR HER FIRM 


IN 1958, 
ET OF ASSUM 


WH 


S 


NO TAXES, 


TH 


MM’S RESU 


iTS SUGGI 


AT A FIRM 


PTIONS, 


RE 


THEORY 


S OPTIMAL CAPITAL 


EN MODIGLIANI AND 


INCLUDING 


S VALUE 


r 


IS UNAFE 


EST THAT IT DOESN’T 


ECT 


ED BY ITS 


MATTER HOW A 
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FIRM FINANCES ITS OPERATIONS BECAUSE CAPITAL STRUCTURE IS IRRELEVANT. 


DESPITE ITS UNREALISTIC ASSUMPTIONS, MM’S IRRELEVANCE RESULT IS 


EMELY IMPORTANT. BY INDICATING THE CONDITIONS UNDER WHICH CAPITAL 


R. 
STRUCTURE IS IRRELEVANT, MM ALSO PROVIDED US WITH SOME CLUES ABOUT WHAT 
H 


EFQUIRED FOR CAPITAL STRUCTURE TO BE RELEVANT, AND HENCE, TO AFFECT 


R. 
A FIRMUS VALUE. 
M 


M LATER CONSIDERED THE IMPACT OF CORPORATE TAXES. BECAUSE INTEREST 


PAYMENTS ARE DEDUCTIBL 


Gl 


FOR TAX PURPOSES, THE TOTAL CASH FLOWS TO ALL 


INVESTORS ARE GREATER FOR A LEVERAGED FIRM THAN AN UNLEVERAGED FIRM. 


EACH DOLLAR OF DEBT, D, INCREASES THE VALUE OF THE FIRM BY TcD, WHERE Tc 


IS THE CORPORATE TAX RATE. Tc 


= 


IS CALLED THE “TAX SHIELD” OF DEBT. MM’S 


D 
MODEL IMPLIES THAT FIRMS SHOULD HAVE 100% DEBT FINANCING. 


MILLER LATER CONSIDERED THE IMPACT OF PERSONAL AND CORPORATE TAXES. 


ECAUSE INCOME FROM DEBT TO INVESTORS IS FULLY TAXABLE BUT CAPITAL 


BRE IS A SMALLER ADVANTAGE TO DEBT. THE RESULTING VA 


a 


KE OF THE DEBT 


B 
GAINS FROM STOCK APPRECIATION ARE SUBJECT TO LOWER EFFECTIVE TAXES, 
T 
S 


IELD IS: 


WHERE Ts IS THE EFFECTIVE PERSONAL TAX RATE ON STOCKS AND Ta IS THE 


EFFECTIVE PERSONAL TAX RAT! 


Gl 


ON DEBT. BECAUSE Ts < Ta, THE NEW TAX 


HIELD IS LESS THAN TcD, THE CASE IN WHICH ONLY CORPORAT 


= 


TAXES ARE 


ONSIDERED. HOWEVER, THE MODEL STILL IMPLIES THAT 100% DEBT IS 


S 
Cc 
OPTIMAL, UNLESS (1 - Tc) (1 - Ts) = (1 - To), IN WHICH CASE THERE IS NO 
O 


PTIMAL CAPITAL STRUCTURE. 


Gl 


WHEN BANKRUPTCIES ARE CONSIDERED, THERE IS A TRADE-OFF BETWEEN THE 


TAX SHIELD ON DEBT AND THE LIKELIHOOD OF FINANCIAL DISTRESS. AT LOW 


LEVELS OF DEBT, THE TAX SHIELD ON DEBT IS GREATER THAN THE EXPECTED 


COSTS OF FINANCIAL DISTR 


GI 
nN 


S. AT HIGH LEVELS OF DEBT, EXPECTED 


BANKRUPTCY COSTS EXCEED THE TAX SHIELD. THIS IMP 


IES THAT THERE IS AN 


OPTIMAL LEVEL OF DEBT. 


SIGNALING THEORY RECOGNIZES THAT MANAGERS HAVE BETTER INFORMATION 


THAN INVESTORS. THIS IMPLIES THAT MANAGERS WOULD SELL STOCK WHEN THE 


U 


RIC] 


OF THE STOCK IS GREATER THAN ITS TRUE VALUE. INVESTORS KNOW 


E 


THIS, AND SO STOCK PRICE SHOULD FALL WHEN COMPANIES ISSUE DEBT. 
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AGENCY COSTS ARE PRESENT WHEN MANAGERS WASTE FREE CASH FLOW ON 


PERQUISITES OR NEGATIV 


r. 


NPV PROJECTS. HIGH LEVELS OF DEBT “BOND” TH 


Gl 


FREE CASH FLOW, SINCE MUCH OF THE FREE CASH FLOW MUST BE COMMITTED TO 


r. 


SERVICING THE DEBT. THIS PREVENTS MANAGERS FROM WASTING FREE CASH 


FLOW, AND SO HIGH LEVELS OF DEBT SHOULD REDUCE AGENCY COSTS. 


WITH THE ABOVE POINTS IN MIND, NOW CONSIDER THE OPTIMAL CAPITAL 
STRUCTURE FOR PIZZAPALACE. 


WHAT VALUATION EQUATIONS CAN YOU USE IN THE ANALYSIS? 


ANSWER: 


SINCE PIZZAPALACE PAYS OUT ALL OF ITS EARNINGS AS DIVIDENDS, AND HENCE 


IS A NO-GROWTH FIRM, THIS FORMULA APPLIES: 


DIVIDENDS _ NET INCOME (EBIT — k,D) (. — T) 
k k k , 


s s s 


FOR ALL FIRMS, WHETHER ZERO GROWTH OR NOT: 


AND: WACC = (D/V) (ka) (1 - T) + (S/V) (Ks). 


COULD EITHER THE MM OR THE MILLER CAPITAL STRUCTURE THEORIES BE APPLIED 
DIRECTLY IN THIS ANALYSIS, AND IF YOU PRESENTED AN ANALYSIS BASED ON 
THESE THEORIES, HOW DO YOU THINK THE OWNERS WOULD RESPOND? 


ANSWER: 


THE MM AND MILLER MODELS COULD NOT BE APPLIED DIRECTLY BECAUSE AT LEAST 


ONE ASSUMPTION IS CLEARLY VIOLATED: ka IS NOT A CONSTANT OVER ALL DEBT 


LEVELS. THE VARIOUS CAPITAL STRUCTURE THEORIES CAN PROVIDE SOME 


GUIDELINES, BUT THE ACTUAL EQUATIONS BASED ON THE THEORY ARE BASED ON 


SO MANY INVALID ASSUMPTIONS THAT THEIR DIRECT REAL-WORLD APPLICATION IS 


HIGHLY QUESTIONABLE. MOST ACADEMICIANS WHO BECOME INVOLVED WITH REAL- 


= 


r. 


GI 


WORLD APPLICATIONS HAVE CONCLUDED THAT IT IS NECESSARY TO MAK 


SUBJECTIVE ESTIMATES OF THE RELATIONSHIPS BETWEEN CAPITAL COSTS AND 


LEVERAGE, AND TO TAKE INTO ACCOUNT (IN A SUBJECTIVE MANNER) FINANCIAL 


DISTRESS AND AGENCY EFFECTS. HOWEVER, THE THEORY IS EXTREMELY USEFUL 
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T. 


TO PROVIDE A CONCEPTUAL FRAMEWORK FOR CONSIDERING CAPITAL STRUCTU 


DECISIONS. 


R 


|e 2| 


DESCRIBE BRIEFLY, WITHOUT USING ANY NUMBERS, THE SEQUENCE OF EVENTS 


THAT WOULD TAKE PLACE IF PIZZAPALACE DOES RECAPITALIZE. 


ANSWER: 


FIRST, PIZZAPALACE SHOULD ANNOUNCE ITS RECAPITALIZATION PLANS (TO HE 


E 


OFF POTENTIAL LAWSUITS). THEN INVESTORS WOULD REASSESS THEIR VIE 


CONCERNING THE FIRM’S PROFITABILITY AND RISK, AND ESTIMATE A NEW VAL 


AD 
WS 
UE 


FOR THE EQUITY. NO CURRENT SHAREHOLDER WOULD BE WILLING TO SELL AT 


PRICE BELOW THE EXPECTED NEW EQUILIBRIUM PRICE, SO THE STOCK PRI 


A 
CE 


HE 


WOULD QUICKLY ADJUST TO THE NEW EQUILIBRIUM, WHICH WOULD REFLECT T 
R. 


ECAPITALIZATION EVEN THOUGH IT HAD NOT YET TAKEN PLACE. FINALL 


PIZZAPALACK WOULD ISSUE THE DEBT AND THEN USE THE PROCEEDS 


RE PURCHAS 


ia] 


STOCK AT THE NEW EQUILIBRIUM PRICE, NOT AT THE PRE 


ANNOUNCEMENT PRICE. AFTER THE RECAPITALIZATION, PIZZAPALACK WOULD HAVE 


MORE DEBT BUT FEWER COMMON SHARES OUTSTANDING. 


WHAT WOULD BE THE NEW STOCK PRICE IF PIZZAPALACE RECAPITALIZED AND USED 


THESE AMOUNTS OF DEBT: $250,000; $500,000; $750,000? 


HOW MANY SHARES WOULD REMAIN OUTSTANDING AFTER RECAPITALIZATION UNDER 


EACH DEBT SCENARIO? 


ANSWER: 


T. 


n 


HARES) : 


D = $250: 


First calculate ksv before adding debt and then bu: 


(EBIT — k,D) (1—T) _ (500 - 0) (0.6) 
k k 


s s 


S = 2,000 = 


so ksy = 300/2,000 = 15%. 
15% = ker + bu x Market Risk Premium = 6% + by 4% 
so buy = (15-6)/4 = 2.25. 


After adding 250 in debt, E = 1,750 and the new beta, bi will be 
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HERE IS THE ANALYSIS FOR $250,000 OF DEBT (IN THOUSANDS OF DOLLARS AND 


27 


bi = bu (1 + (1 - T) (D/E)) = 2.25(1 + 0.6(250/1,750)) = 2.44 


ks = 63 + 2.44 x 4% = 15.77% 


= 


EBIT - kD) (1-T — 0.1(2 0.6 
ein aD) ( ) _ [500 = 0.1(250)1 (0.6) _ gy go, 
k 0.1577 


Ss 


Vi = Si + Di = $1,807 + $250 = $2,057. 


$2,057 


pS Ss = = $20.57. 
n, 100 
2 
SHARES REPURCHASED = Ue = 12.15. 
$20.57 


SHARES REMAINING = ni = 100 - 12.15 = 87.85. 


CHECK ON STOCK PRICE: 


Ea 


1,807 
Pir=— = : = $20.57. 
87.85 


A FEW COMMENTS AR 


eA 


IN ORDER: 


e SINCE THE $250,000 IN CASH WILL BE USED TO R 


Gl 


PURCHASE SHARES, THIS 


$250,000 WILL GO TO THE STOCKHO 


5 


DERS, AND HENCE THE ENTIRE $2,057,000 OF 


MARKET VALUE IS “OWNED” BY THE 100,000 SHARES CURRENTLY OUTSTANDING. 


THUS, THE VALUE PER SHARE IS $20.57: 


EXPECTED FINAL VALUE OF EQUITY + DEBT ISSU 
CURRENT SHARES 


eal 
oO 


$1,807 + 250 
100 


= $20.57. 


e AFTER THE REPURCHASE, THE $250,000 CASH HAS BEEN PAID TO OLD STOCKHOLDERS 


AND HENCE IS GONE, SO THE REMAINING 87,847 SHARES HAVE A CLAIM ONLY TO TH 


Gl 


$1,807,000 EQUITY VALUE, WHILE THE DEBTHOLDERS HAVE CLAIM TO THE $250,000 


OF NEW DEBT. 


NOW WE SHOW THE ANALYSIS FOR THE OTHER DEBT LEVELS: 


D = $500: 


bi = bu (1 + (1 - T) (D/E)) = 2.25(1 + 0.6(500/1,500)) = 2.70 
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ks = kar + bi xX Market Risk Premium = 6% + 2.70 x 4% 


gs (EBIT - k,D) (1 — T) 
k 


Ss 


_ (500 = 0.11(500)1(0-6) _ gy soo 
0.168 


Vi = Si + Di = $1,589 + $500 


= $2,089. 
V 2, 
P= — mei Be $20.89 
Hy 100 
500 
SHARES REPURCHASED = ae 3.93 
$20.89 
SHARES REMAINING = ni 100 - 23.93 76.07. 
CHECK ON STOCK PRICE: 
1, 
Pi + eee $20.89. 
n 76.07 
D: =: S:75.0% 
EBIT —- k.D)(1-T — 0.13(7 : 
Bis ( aD) ( Eg B00 0.93 (50) Oy 6) «. $1,324 
k, 0.1824 
Vi = Si + Di $1,324 + $750 $2,074. 
V 2,074 
Pi > ven $20.74 
n, 100 
7 
SHARES REPURCHASED = Beare 6.16 
$20.74 
SHARES REMAINING = ni = 100 - 36.16 63.84. 
CHECK ON STOCK PRICE: 
S 
Pi = — mae $20.74. 
n 63.84 


H. 4. 


CONSIDERING ONLY THE LEVELS OF DEBT DISCUSSED, WHAT IS PIZZAPALACE’ S 
OPTIMAL CAPITAL STRUCTURE? 
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ANSWER: 


BASED ON WITH OF DEBT 


THIS ANALYSIS, A CAPITAL STRUCTURE 
$20.89, 


INTS MIGHT ARGUE 


$500,000 
IS THE BEST OEF 


RODUCES THE 


HIGHEST STOCK PRICE, AND HENCE 


r. 
r. 
r. 


THAT WE NOW HAVE TO WORRY 


jan) 
(oe) 
Nn 
ea) 


CONSIDERED. 


SOME 


STUD 


IS INCORRECT--THE NEW STOCK 


THE RISK AT EACH DEBT LEVEL, BUT THIS 


HAVE BEEN 


RICES ALREADY REFLECT THE AND ka 


HIGHER RISK BECAUSE Ks 


DJUSTED TO REFLECT THE 


RISK DIFFERENTIALS. 


IT IS ALSO USEFUL TO DETERMINE THE EFFECT 
RECAPITALIZATION ON EPS. CALCULATE THE EPS AT DEBT LEVELS OF $0, 
$250,000, $500,000, AND $750,000, ASSUMING THAT THE FIRM BEGINS AT ZERO 
IS EPS 


OF ANY PROPOSED 


DEBT AND RECAPITALIZES TO EACH LEVEL IN A SINGLE STEP. 
MAXIMIZED AT THE SAME LEVEL THAT MAXIMIZES STOCK PRICE? 


ANSWER: 


FIRM’S NET INCOME: 


NOTE 


THAT THE 


NUMERATOR OF THE 


FQUATION FOR S IS THE 


NET INCOME = [EBIT - 


— 


ka(D)J (1 - T). 


WE HAVE 


ESTIMATES OF ka AT 


DIFFERENT LEVELS OF D, SO WE 


CAN FIND NI FOR 


DIFFERENT Ds. CAN 


AND no, WE 


FURTHER, ESTIMATES OF NI, ks, 


EARNINGS PER SHAR 


Gl 


ESTIMATE PRICE Is 


AS ABOVE, 


AND HENCE n. FINALLY, 


CALCULATED AS NI/n: 


ss. NI n 
S$ 0 $300 100.00 
250 285 87.84 

267 76.07 


500 
750 242 63.84 


EPS 

$3.00 
3.24 
S29 
3.78 


=I 


WE SEE 


H 
ian 
> 
H 


EPS CONTINUES TO INCREASE BEYOND THE 


$500,000 OPTIMAL LEVEL 


OF DEBT. 


HOWEVER, 


FOCUSING ON EPS WHEN MAKING CAPITAL STRUCTURE 


EPS DOES NOT REFLECT THE 


DECISIONS IS NOT CORRECT BECAUSE INCREAS ING 


=] 


RISK THAT MUST B 


T. 


BORNE 


BY THE STOCKHOLDERS. 


CALCULATE THE FIRM’S WACC AT EACH DEBT LEVEL. WHAT IS THE RELATIONSHIP 


BETWEEN THE WACC AND THE STOCK PRICE? 


ANSWER: 
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r. 


BACH DEBT LEVEL: 


THE 


£5 


FOLLOWING TABLE 


5 


CONTAINS THE WACC FOR 
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D S V Ka Ks WACC 


$ 0 $2,000 $2,000 = 15.0% 15.0% 

250 1,807 2,057 10.0% 15.8 14.6 

500* 1,589 2,089 11.0 16.8 14.4 

750 1,324 2,074 13.0 18.2 14.5 
*OPTIMAL 


FOR EXAMPLE, AT D = $250,000, 


WACC = (D/V) (ka) (1 - T) + (S/V) (ks) 
=($250/$2,057) (10.0%) (0.6) + ($1,807/$2,057) (15.83%) 
= 0.73% + 13.88% = 14.6%. 


WE S 


r. 


1E THAT PIZZAPALACE’S WACC IS MINIMIZED AT D = $500,000, THE SAME 


LEVEL OF DEBT THAT MAXIMIZES STOCK PRIC 


Fl 


r. 


THIS RELATIONSHIP SHOULD BE 


NTUITIVE. THE VALUE OF A FIRM IS THE PRESENT VALUE OF ITS FUTURE CAS 


py 


LOWS. IF FINANCING DECISIONS DO NOT AFFECT THE FIRM’S OPERATING CAS 


LOWS AND HENCE THE HIGHER THE FIRM’S VALUE. THUS, VALUE IS MAXIMIZI 


py 


Gl 
UO 


I 

EF 

FLOWS, THEN THE LOWER THE WACC, THE GREATER THE PRESENT VALUE OF THESE 
Be 

W 


HEN THE WACC IS MINIMIZED. 


K. SUPPOSE YOU DISCOVERED THAT PIZZAPALACE HAD MORE BUSINESS RISK THAN YOU 


ORIGINALLY ESTIMATED. DESCRIBE HOW THIS WOULD AFFECT THE ANALYSIS. 
WHAT IF THE FIRM HAD LESS BUSINESS RISK THAN ORIGINALLY ESTIMATED? 


ANSWER: IF THE FIRM HAD HIGHER BUSINESS RISK, THEN, AT ANY DEBT LEVEL, ITS 


ROBABILITY OF FINANCIAL DISTRESS WOULD BE HIGHER. INVESTORS WOULD 


ECOGNIZE THIS, AND BOTH AND WOULD BE HIGHER THAN ORIGINALLY ESTIMATED. 


T IS NOT SHOWN IN THIS ANALYSIS, BUT THE END RESULT WOULD BE 


zal 
> 
pas 


aa 


ISK WOULD LEAD TO AN OPTIMAL CAPITAL STRUCTURE THAT INCLUDED MORE 
EBT. 


P 

R 

I 

OPTIMAL CAPITAL STRUCTURE WITH LESS DEBT. CONVERSELY, LOWER BUSINESS 
R 

D 


L. IS IT POSSIBLE TO DO AN ANALYSIS EXACTLY LIKE THE PIZZAPALACE ANALYSIS 
FOR MOST FIRMS? WHY OR WHY NOT? WHAT TYPE OF ANALYSIS DO YOU THINK A 
FIRM SHOULD ACTUALLY USE TO HELP SET ITS OPTIMAL, OR TARGET, CAPITAL 


STRUCTURE? WHAT OTHER FACTORS SHOULD MANAGERS CONSIDER WHEN SETTING 
THE TARGET CAPITAL STRUCTURE? 


Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. Mini Case: 16 - 31 


ANSWER: 


THE PIZZAPALACEK ANALYSIS REQUIRED THE ASSUMPTION OF A ZERO GROWTH FIRM, 


AND MOST FIRMS DO NOT FIT THIS CATEGORY. ALTHOUGH THERE ARE SIMILAR, 


BUT MORE COM 


PLICATED, FORMULAS THAT CAN BE USED FOR GROWTH FIRMS, MOST 


MANAGERS DO 


NOT USE CONSTANT CASH FLOW VALUATION MODELS TO SET CAPITAL 


STRUCTURE, 


BECAUSE THEY FOR 


r 


iCAST GROWTH. THEREFORE, THEY USE FINANCIAL 


FORECASTING MODE 


TO SEE HOW 


LS (OFTEN DEVELOPED WITH EITHER EXCEL OR LOTUS 1-2-3) 


CAPITAL STRUCTURE CHANGES ARE LIKELY TO AFFECT STOCK PRICES, 


COVERAGE RATIOS, 


IMPLEMENT 


AND SO ON. FOR EXAMPLE, WE HAVE HELPED DESIGN AND 


FORECASTING MODELS WHICH ESTIMATE THE IMPACT OF CAPITAL 


STRUCTURE CHANGES ON A FIRM’S FUTURE FINANCIAL CONDITION AS MEASURED BY 


ITS FINANCIAL RATIOS, ITS EXTERNAL FINANCING N 
PRICE. THESE MODELS CAN GENERATE FORECASTED RESULTS UNDER VARIOUS 


zr 


EDS, AND ITS STOCK 


CENARIOS, 
PPROPRIAT! 


BUT I 


BASED ON INFORME 


S 
A 
THE TARGET 
FORECASTING MODE 
D 


ECISION MAKERS, 


EK INPU 


E 


CAPITAL STRUCTURE. THEORY IS USEFUL IN SETTING UP THE 


T REMAINS UP TO THE FINANCIAL MANAGER TO SPECIFY THE 


T VALUES, TO INTERPRET THE OUTPUT, AND FINALLY TO SET 


LS, AND THE MODELS CAN PROVID 


= 


USEFUL INFORMATION TO 


BUT IN THE END THE CAPITAL STRUCTURE DECISION MUST B 


Gl 


D JUDGMENT. 


SINCE IT IS SO DIFFICULT TO QUANTIFY THE CAPITAL STRUCTURE DECISION, 


MANAGERS O 
CAPITAL ST 


RUCTUR 


FTEN CONSIDER THE FOLLOWING JUDGMENTAL FACTORS WHEN MAKING 


EK DECISIONS: 


e THE AVE 


RAGE D 


EBT RATIO FOR OTHER FIRMS IN THEIR INDUSTRY. 


e PRO FORMA COV 


DIFFERENT SC 


zr 


e LENDER/ 


RATING 


KRAGE RATIOS AT DIFFERENT CAPITAL STRUCTURES UNDER 


‘NARIOS. 


AGENCY ATTITUDES, THAT IS, THE LIKELY IMPACT OF 


CAPITAL STRUCTURE CHANGES ON A FIRM’S BOND RATING. 


e RESERVE 


BORRO 


r 


WING CAPACITY. 


e EFFECTS ON CONTROL. 


e ASSET STRUCTURE. 


e EXPECTED TAX RAT 
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Chapter 17 


Capital Structure Decisions: Extensions 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


MM Proposition I states the relationship between leverage and firm 
value. Proposition I without taxes is V = EBIT/ksy. Since both EBIT 
and ksy are constant, firm value is also constant and capital 
structure is irrelevant. With corporate taxes, Proposition I 
becomes V = Vy + TD. Thus, firm value increases with leverage and the 
optimal capital structure is virtually all debt. 


MM Proposition II states the relationship between leverage and cost 
of equity. Without taxes, Proposition II is kg, ksy + (Ksu ka) (1 - 
T) (D/S). Thus, ks increases in a precise way as leverage increases. 
In fact, this increase is just sufficient to offset the increased 
use of lower cost debt. When corporate taxes are added, Proposition 
II becomes Here the increase in equity costs is less than the 
zero-tax case, and the increasing use of lower cost debt causes the 
firm’s cost of capital to decrease, and again, the optimal capital 
structure is virtually all debt. 


The Miller model introduces personal taxes. The effect of personal 
taxes is, essentially, to reduce the advantage of corporate debt 
financing. 


Financial distress costs are incurred when a leveraged firm facing a 
decline in earnings is forced to take actions to avoid bankruptcy. 
These costs may be the result of delays in the liquidation of 
assets, legal fees, the effects on product quality from cutting 
costs, and evasive actions by suppliers and customers. 


Agency costs arise from lost efficiency and the expense of 
monitoring management to ensure that debtholders’ rights are 
protected. 


The addition of financial distress and agency costs to either the MM 
tax model or the Miller model results in a trade-off model of 
capital structure. In this model, the optimal capital structure can 
be visualized as a trade-off between th benefit of debt (the 
interest tax shelter) and the costs of debt (financial distress and 
agency costs). 


Asymmetric information theory assumes managers have more complete 
information than investors and leads to a preferred “pecking order” 
of financing: (1) retained earnings, (2) followed by debt, and (3) 
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then new common stock. This fairly recent theory was proposed by 
Stewart Myers based on a corporate survey by Gordon Donaldson. 


h. The Hamada equation is an equation developed by Robert Hamada which 
combines the CAPM and MM with corporate taxes model to estimate the 


cost of equity (ks,) to a leveraged firm. The equation divides the 
cost of equity into three components: (1) the risk-free rate (krr) 
to compensate investors for the time value of money, (2) a premium 
for business risk (kw - kerr) (bu), and (3) a premium for financial risk 


(km - ker) buy (1 - T) (D/S). 


i. Reserve borrowing capacity exists when a firm uses less debt under 
“normal” conditions than called for by the tradeoff theory. This 
allows the firm some flexibility to use debt in the future when 


additional capital is needed. 

Ly 2 Agency costs are the costs associated with monitoring management’s 
actions to insure that these actions are consistent with contractual 
agreements among management, stockholders, and debtholders. A 


large, publicly owned firm would require much more monitoring than a 
small, unleveraged, owner-managed firm when considering stockholder 
agency costs. However, bondholder agency costs will be the same for 
both small and large firms. Therefore, total agency costs will be 
higher for large, publicly owned firms than for small, unleveraged 
owner-managed firms. 


Ly=3 Modigliani and Miller show that the value of a leveraged firm must 
be equal to the value of an unleveraged firm. If this is not the 
case, investors in the leveraged firm will sell their shares (assume 
they owned 10%). They will then borrow an amount equal to 10% of 
the debt of the leveraged firm. Using these proceeds, they will 
purchase 10% of the stock of the unleveraged firm (which provides 
the same return as the leveraged firm) with a surplus left to be 


invested elsewhere. This arbitrage process will drive the price of 
the stock of the leveraged firm down and drive up the price of the 
stock of the unleveraged firm. This will continue until the value of 


both stocks are equal. 
The assumptions of the MM model are: 


e Firms must be in a homogeneous business risk class. If the firms 
have varying degrees of risk, the market will value the firms at 
different rates. The earnings of the firms will be capitalized 


at different costs of capital. 


e Investors have homogeneous expectations about expected future 
EBIT. If investors have different expectations about future EBIT 
then individual investors will assign different values to the 
firms. Therefore, the arbitrage process will not be effective. 


e Stocks and bonds are traded in perfect capital markets. 
Therefore, (a) there are no brokerage costs and (b) individuals 
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can borrow at the same rate as corporations. Brokerage fees and 
varying interest rates will, in effect, lower the surplus 
available for alternative investment. 


e Investors are rational. If by chance, investors were irrational, 
then they would not go through the entire arbitrage process in 
order to achieve a higher return. They would be satisfied with 


the return provided by the leveraged firm. 


e There are no corporate taxes. With the existence of corporate 
taxes the value of the leveraged firm (V,) must be equal to the 
value of the unleveraged firm (Vy) plus the tax shield provided by 
debt (TD). 


MM without taxes would support AT&T, although if AT&T really 
believed MM, they should not object to Gordon’s 50 percent debt 
ratio. MM with taxes would lead ultimately to 100 percent debt, 
which neither Gordon nor AT&T accepted. In effect, Gordon and AT&T 
seemed to be taking a “traditional” or perhaps a “compromise” view, 
but with different conclusions about the optimal debt ratio. We 
might note, in a postscript, that AT&T did raise its debt ratio, but 
not to the extent that Gordon recommended. 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


17-1 a. bi = by[l + (1 - T) (D/S)]. 


b 1.8 P 
Se = tp Sy 1 (= 0,4) 0.5 70.5) 1.6— 


b. Ksu = Krr Sg (ku = krr) by = 10 
15.65%. 
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The business risk premium is 5.65%. 


c. $2 Million Debt: Vz Vy + TD $10 + 0.25($2) = $10.5 million. 


ke, = ker + (kum - ker) by + (kum - ker) by(1 - T) (D/S) 
= 10% + (15% - 10%)1.13 + (15% - 10%)1.13(0.75) ($2/$8.5) 
= 10% + 5.65% + 4.24%3($2/$8.5) = 10% + 5.65% + 1.00% = 16.65%. 
The financial risk premium is 1.00%. 
$4 Million Debt: Vz = $10 + 0.25($4) = $11.0 million. 
ks, = 10% + 5.65% + 4.24%($4/S$7) = 10% + 5.65% + 2.42% = 18.07%. 
The financial risk premium is 2.42%. 
$6 Million Debt: Vz = $10 + 0.25($6) = $11.5 million. 
ksp = 15.65% + 4.24%($6/$5.5) = 15.65% + 4.623 = 20.27%. 
The financial risk premium is 4.62%. 
d. $6 Million Debt: Vz = $8.0 + 0.40($6) = $10.4 million. 
ks, = 15.65% + (5%)1.13(0.60) ($6/$4.4) = 15.65% + 4.62% = 20.27%. 
The mathematics of MM result in the same financial risk premium, 
4.62 percent. However, the market value debt ratio has increased 
from $6/S511.5 = 52% to $6/S10.4 = 58% at the higher tax rate. 
Hence, a higher tax rate reduces the financial risk premium at a 


given market value debt/equity ratio. This is because a higher tax 
rate increases the relative benefits of debt financing. 
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VI 3 


EBIT $2 million 


Vu = = = $20 million. 
k., 0.10 
ksy = 10.0%. (Given) 
Ks, = Ksy + (Ksy - ka) (D/S) = 10% + (10% - 5%) ($10/$10) = 15.0%. 


EBIT-—k,D _ $2 —0.05($10) 
k 0:5 


= $10 million. 


Vi S, + D $10 + $10 $20 million. 


WACCy = kKsy = 10%. 


For Firm L, we know that WACC must equal ksy = 10% according to 
Proposition I. But, we can demonstrate this as follows: 

WACC, = (D/V)ka + (S/V)ks = ($10/$20)5% + ($10/520)15% 

= 2.55 + 7.53 = 10.0%. 

Vz = $22 million is not an equilibrium value according to MM. Here’s 
why. Suppose you owned 10 percent of Firm L’s equity, worth 
0.10($22 million - $10 million) = $1.2 million. You could (1) sell 
your stock, (2) borrow an amount (at 5%) equal to 10 percent of 
Firm L’s debt, or 0.10($10 million) = $1 million, and (3) end up 


with $1.2 million + $1 million = $2.2 million. You could spend $2 
million to buy 10% of Firm U’s stock, and invest $200,000 in risk- 
free debt. Your cash stream would now be 10 percent of Firm U’s 
flow, or 0.10(EBITy) = 0.10($2 million) = $200,000, plus the return 
on the $200,000 of risk-free debt, minus the 0.05($1 million) = 
$50,000 interest expense for $150,000 plus the return on the extra 
$200,000. Before the arbitrage, your return was 10 percent of the $2 
million - 0.05($10 million) = $1.5 million, or $150,000. Investors 
would do this arbitrage until Vz = Vy = $20 million. 


EBIT(1l — T 21 -0.4 
Vu = ( ye oe bee $12 million. 
k 0.10 


Vi Vu + TD $12 + (0.4)$10 = $16 million. 
ksuy = 0.10 = 10.0%. 


Ks, = Ksu + (Ksu - ka) (1 - T) (D/S) 


= 10% + (10% - 5%) (0.6) ($10/$6) = 10% + 5% = 15.0% 
EBIT-—k,D) QA -T 2-0. 1 . 
za z )a@-7 _ [Ss ets ONO sos cat aah 


Vi S, + D S6 + $10 $16 million. 
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d. WACCy = ksy = 10.00% 
WACC, = (D/V)ka(1 - T) 
= 7.50% 


EBIT(1 — T.) (1 — T) 


(S/V) ks 


($10/$16)5%(0.6) + ($6/$16)15% 


$20. 6) (0.8) 


17-4 a. Wy = = $9.6 million. 
k., 0.10 
1-T)(-T 0.6) (0.8 
b. Vi = Wo + Jl os Ip = $9.6 + 1 aor! ) $10 
(1 — T,) (0.72) 
= $9.6 + [1 - 0.67]$10 = $9.6 + 0.33($10) 
= $12.93 million. 
Vi = $12.93 million. Gain from leverage = $3.33 million. 

c. The gain from leverage under Miller is 0.33($10) = $3.33 million. The 
gain from leverage in Problem 17-3 is 0.4($10) = $4 million. Thus, 
the addition of personal tax rates reduced the value of the debt 
financing. 

d. Vy = Vi = $20 million. Gain from leverage = $0.00. 

e. Vy = $12 million. Vi = $16 million. Gain from leverage = $4 million. 

f. Voy = $8.64 million. Vz, = $12.64 million. 

Gain from leverage = $4.0 million. Note that the gain from leverage 
is the same as in Part (e) and will be the same value, as long as Tg = 
Ts. 
EBIT 1,600,000 
17-5 a. Wo = Su = : = $14,545,455. 
k., 0.11 
Vi = Vou = $14,545,455. 
b. At D= SO: 
ks = 11.0%; WACC = 11.0%. 
At D = $6 million: 
Ks1 Ksu (Ksu ka) (D/S) 
6,000,000 
= 11% + (11% 6%) : = 11% + 3.51% = 14.51% 
$8,545,455 
WACC = (D/V)ka + (S/V)ks 


$8,545,455 


_ { $6,000,000 6 
$14,545,455 
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14.51% 
$14,545,455 


SV OSs 
At D = $10 million: 


a tf tf 
ksp = 113 + 5% ee 22.003. 
$4,545,455 
10,000, 4,545,4 
mae $10,000,000 Bee $4,545,455 oor 
$14,545,455 $14,545,455 


= 11.0%. 


Leverage has no effect on firm value, which is a constant $14,545,455 
since WACC is a constant 11%. This is because the cost of equity is 
increasing with leverage, and this increase exactly offsets the 
advantage of using lower cost debt financing. 


- Vo = [(EBIT- TI) (1 -T)]/ksv = [ ($1,600,000 - 0) (0.6)]/0.11 =$8,727,273. 


Vi = Vo + TD = $8,727,273 + 0.4($6,000,000) 


Sl 1, 127, 273 


- At D = $0: 


ks = 11.0%. WACC = 11.0%. 
At D = $6 million: 
Vi = Vo + TD = $8,727,273 + 0.4($6,000,000) = $11,127,273. 


ksn = Ksy + (Ksu - ka) (1 - T) (D/S) 
= 11% + (11% - 6%) (0.6) ($6,000,000/$5,127,273) = 14.51%. 


= 
D> 
Q 
Q 
| 


(D/V) ka(1 - T) + (S/V) ks 
=($6,000,000/$11,127,273) (6%) (0.6) + ($5,127,273/$11,127,273) (14.513) 
8.63%. 


At D = $10 million: 
Vi = $8,727,273 + 0.4($10,000,000) = $12,727,273. 


ksp = 11% + 53(0.6) ($10,000,000/$2,727,273) = 22.00%. 


WACC ($10,000,000/$12, 727,273) (6%) (0.6) + 
($2,727,273/$12,727,273) (22%) 
= 7.54%. 
Summary: (in millions) 
D V D/V ks WACC 
S 0 $i -8 13 0% 11.0% 11.0% 
6 11.13 53.9 14.5 8.6 
10 T2373 78.6 22.0 PeS 
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e. The maximum amount of debt financing is 100 percent. 


At this level 
D=V, and hence 


Vi = Vu + TD = D 
$8,727,273 + 0.4D = D 


D - 0.4D $8,727,273 
0.6D = $8,727,273 


D $8,727,273/0.6 = $14,545,455 = V. 
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Since the bondholders are bearing the same risk as the equity 


holders of the unleveraged firm, ka is now 11 percent. Now, the 
total interest payment is $14,545,455(0.11) = $1.6 million, and the 
entire $1.6 million of EBIT would be paid out as interest. Thus, 


the investors (bondholders) would get $1.6 million per year, and it 
would be capitalized at 11 percent: 


1,600,000 
Vio= a = $14,545,455. 
0.11 
(1) Rising interest rates would cause ka and hence ka(l - T) to 
increase, pulling up WACC. These changes would cause V to rise 


less steeply, or even to decline. 


(2) Increased riskiness causes ks to rise faster than predicted by 
MM. Thus, WACC would increase and V would decrease. 


Expected cash inflows, CF = > CER s 
i=l 


In millions of dollars: 


= $32.5. 
$30.0. 
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Project A: CFa = + 0.5 
Project B: CFs = 0.5($10.0) + 0.5($50.0) 


Standard deviation of cash inflows: 


o= iz (CF, — CFYP,. 
i=l 


Project A: 


5, = ($30.0 — $32.5)/°(0.5) + ($35.0 — $32.5)°(0.5) = $2.5. 


Project B: 


5, = ¥($10.0 — $30.0)/°0.5) + ($50.0 — $30.0)0.5) = $20.0. 


Since Os > Oa, Project B has greater total risk. 


NPV for A will be either $30 (PVIFAis:,10) - $150 = $30(5.0188) - $150 = 
$0.563 million or $35(5.0188) - $150 = $25.657 million, with an 
expected NPV of 0.5($0.563) + 0.5($25.657) = $13.110 million. B’s 
NPV would be either $10(5.0188) - $150 = -S$99.812 million or 
$50(5.0188) - $150 = $100.938 million, with an expected NPV very 
close to Zero ($0.563 million). Nevertheless, the firm’s 
stockholders would prefer the riskier Project B, because if it is 
successful they will realize an NPV of $100 million, but a failure 


will cost them very little as the bondholders will have to bear th 
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loss. The stockholders are in a ™“heads-I-win, tails-you-lose” 
situation. 


d. The bondholders would certainly prefer Project A, since with either 
outcome of Project A their position would be strengthened. 


e. The bondholders’ interests are safeguarded by protective covenants 
written into the bond contracts, and by a system of monitoring the 


firm’s activities. However, there is little they can do in a 
situation such as this one except to try to throw the company into 
bankruptcy as soon as an actual default occurs. Companies that are 


approaching bankruptcy often take actions such as this one in a 
desperate attempt to stay alive, and bondholders must try to thwart 
them. 


f. The costs of monitoring corporate activities, and setting up 
protective covenants of various types, called “agency costs,” must 
on average be borne by the shareholders. These costs--implicit and 
explicit--increase with leverage. Thus, as leverage increases, th 
tax deductibility advantage increases, but so do agency costs. 
These counteracting effects help to produce an optimal level of debt 
at which the tax advantage of debt is exactly equal to the agency 
(and other) costs associated with debt. 


17-7 a. Ms. Broske’s analysis: 


Va = Vac PD: -= 2B 


EBIT(1l —T 41 -—0.4 
Vu = Madox ae $20.0 million. 
k, Oude 
B = Expected financial distress costs 
= (Probability of distress) (PV of distress costs) = P($8 million). 


Therefore, Vz, = $20 + $0.4D - S8P. 


Table 1, below, shows the details of the analysis (in millions of 


dollars): 
Table 1: 
D Vu TD Vy + TD P B = P($8) Vi, = Vy + TD - B D/V 
S$ 0 $20.00 $ 0 $20.00 0 $ 0 $20.00 0% 
2.0 20.00 0.80 20.80 0 0 20.80 9.62 
4.0 20.00 1.60 21.60 0.05 0.40 21.20 18.87 
6.0 20.00 2.40 22.40 0.07 0.56 21.84 27.47 
8.0 20.00 3.20 23.20 0.10 0.80 22.40 35.71 
10.0 20.00 4.00 24.00 0.17 1.36 22.64 44.17 
12.0 20.00 4.80 24.80 0.47 3.76 21.04 D038 
14.0 20.00 5.60 25.60 0.90 7.20 18.40 76.09 
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The results are graphically depicted in the figure below: 


Firm Value (Millions of Dollars) 


25 | Value without bankruptcy costs 


20 


Value with bankruptcy costs 


| | | | | | 
2 4 6 8 10 12 


Debt (Millions of Dollars) 
FIRM VALUE WITH AND WITHOUT BANKRUPTCY COSTS 


r. 


Mr. Harris’s analysis: 


(EBIT — k,D) (1 - T) 


S = =S+D 
k, 
EBIT(L — T) 
WACC = ————_—. 
Vv 


Using the equations above, Mr. Harris arrives at the results shown 
in Table 2 and the next two figures. 


Table 2: 


Firm Value and Cost of Capital at Different Debt Levels 


D kg ks S V D/V WACC 
$ 0 - 12.00% $20.00 $20.00 % 12.00% 
2.0 3:50 T2325 18.81 20.81 9.61 11.53 
4.0 8203 12.75 17.26 21526 18.81 11.29 
6.0 9.0 13.00 13:9 21.97 231. 10.92 
8.0 10.0 HESS Fema Ere) 14.60 22.60 35.40 10.62 
10.0 11.0 13.40 12.99 22.99 43.50 10.44 
12../0 13.0 14.65 93.99 21.99 54.57 10.91 
14.0 16.0 17.00 6.21 20.21 69.27 11.88 


Answers and Solutions: 17 - 11 


Percent 


Debt (Millions of dollars) 


T. 


RELATIONSHIP BETW 


r 


‘EN COST OF CAPITAL AND L 


iVERAGE 


Sample calculation: D = $4.0 million. 


(EBIT — k,D) (1 - T) 
k 


[$4.0 — (0.083) ($4) ] (1 — 0.4) 
0.1275 


= $17.26 million. 


V=D+ S = $4 million + $17.26 million = $21.26 million. 


EBIT(l — T 41 —0.4 
WACC = Ye ae 11.29%. 
V $21.26 


D/V = $4.0/$21.26 = 0.1881 = 18.81%. 

Ms. Broske’s recommendations: 

Optimal level of debt, D: $10.00 million. 
Optimal value of firm, V: $22.64 million. 
Optimal leverage, D/V: 44.17%. 

Mr. Harris’s recommendations: 

Optimal level of debt, D: $10.00 million. 


Optimal value of firm, V: $22.99 million. 
Optimal leverage, D/V: 43.50%. 
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Firm Value (Millions of dollars) 


25 


| | | | 
2 4 6 8 10 12 


Debt (Millions of dollars) 
EN FIRM VALUE AND LEVERAGE 
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ELATIONSHIP BETW 
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The results and recommendations of the two analysts are very 
Similar. This is not surprising since the two approaches have 
Similar underlying concepts. The “MM with financial distress” 
approach starts off with the assumption of perfect capital markets 
and then explicitly incorporates market imperfections. The “current 
approach” builds in the effects of the same imperfections into the 
component cost of capital schedules. If the analysts’ assessments 


of market imperfections are similar, the results and recommendations 
should also be similar. 
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SOLUTION TO SPREADSHEET PROBLEM 


17-8 a. Value of leveraged firm according to “pure” MM model with taxes: 
Vi, = Vy + TD. 


As shown in the table below, value increases continuously with debt, 
and the optimal capital structure consists of 100 percent debt. 


Note: The table is not necessary to answer this question, but the 
data (in millions of dollars) are necessary for Part c of this 
problem. 
Debt, D Vu ED, Vi_= Vy + TD 
$ 0 $12.0 0 $12.0 
2.5 12.0 1 3.0 
5.20 12.0 2 14.0 
7.5 12.0 3 15.0 
10.0 12.0 4 16.0 
12-5 12.0 5 17.0 
15:20 12.0 6 18.0 


b. With bankruptcy costs included in the analysis, the value of the 
leveraged firm is: 


Vga = Vy + TD - PC, 


where 

Vu + TD = value according to MM after-tax model. 
P = probability of financial distress. 

C = present value of distress costs. 


D Vy + TD P PC = (P)$8 Vg = Vy + TD - PC 
$ 0 $12.0 0 $ 0) $1220 
25 13.0 0.025 0.20 12°28 
5.2.0 14.0 0.050 0.40 13.6 
eS 15.30 0.100 0.80 14.2 
10.0 16.0 0.250 2.00 14.0 
12D 17.0 0.500 4.00 13:0 
15.0 18.0 0.750 6.00 12.0 
Optimal debt level: D = $7.5 million. 
Maximum value of firm: Vi = $14.2 million. 


Optimal debt/value ratio: D/V, = $7.5/$14.2 = 52.8%. 
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Value of Firm (Millions of dollars) 


Value without distress costs 


a 


Value with distress costs 


| | 
2.5 5.0 7.5 10.0 12.5 15.0 
Debt (Millions of dollars) 


Optimal debt level: D = $7.5 million. 
Maximum value of firm: Vi = $17.2 million. 
Optimal debt/value ratio: D/V, = $7.5/$17.2 = 43.60%. 


Note that the optimal debt level is dependent on the term TD-PC 
rather than on the term Wp. 


Optimal debt level: D = $10.0 million. 
Maximum value of firm: Vi = $12.0 million. 
Optimal debt/value ratio: D/Vz = $10.0/$12 = 83.33%. 


Optimal debt level: D = $10.0 million. 
Maximum value of firm: Vi = $14.75 million. 
Optimal debt/value ratio: D/Vz, = $10.0/$14.75 = 67.80%. 
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MINI CASE 


DONALD CHENEY, THE CEO OF CHENEY ELECTRONICS, IS CONCERNED ABOUT HIS FIRM’S 
LEVEL OF DEBT FINANCING. THE COMPANY USES SHORT-TERM DEBT TO FINANCE ITS 
TEMPORARY WORKING CAPITAL NEEDS, BUT IT DOES NOT USE ANY PERMANENT (LONG- 
TERM) DEBT. OTHER ELECTRONICS COMPANIES AVERAGE ABOUT 30 PERCENT DEBT, AND 
MR. CHENEY WONDERS WHY THE DIFFERENCE OCCURS, AND WHAT ITS EFFECTS ARE ON 
STOCK PRICES. TO GAIN SOME INSIGHTS INTO THE MATTER, HE POSES THE FOLLOWING 
QUESTIONS TO YOU, HIS RECENTLY HIRED ASSISTANT: 


A. BUSINESS WEEK RECENTLY RAN AN ARTICLE ON COMPANIES’ DEBT POLICIES, 
AND THE NAMES MODIGLIANI AND MILLER (MM) WERE MENTIONED SEVERAL 
TIMES AS LEADING RESEARCHERS ON THE THEORY OF CAPITAL STRUCTURE. 
BRIEFLY, WHO ARE MM, AND WHAT ASSUMPTIONS ARE EMBEDDED IN THE MM AND 
MILLER MODELS? 


ANSWER: MODIGLIANI AND MILLER (MM) PUBLISHED THEIR FIRST PAPER ON CAPITAL 


Gl 
UO 


STRUCTURE (WHICH ASSUMED ZERO TAXES) IN 1958, AND THEY ADD 


oa 


CORPORATE TAXES IN THEIR 1963 PAPER. MODIGLIANI WON THE NOBEL PRIZE 


IN ECONOMICS IN PART BECAUSE OF THIS WORK, AND MOST SUBSEQUENT WORK 
I 


ON CAPITAL STRUCTURE THEORY STEMS FROM MM. HERE ARE THE 


ASSUMPTIONS: 


e FIRMS’ BUSINESS RISK CAN BE MEASURED BY Ogpitr, AND FIRMS WITH THE 


SAME DEGR 


r. 


1H OF RISK CAN BE GROUPED INTO HOMOGENEOUS BUSINESS RISK 


CLASSES. 


Tr. 


e ALL INVESTORS HAV 


r. 


IDENTICAL (HOMOGENEOUS) EXPECTATIONS ABOUT ALL 


FIRMS’ FUTUR 


r. 


EARNINGS. 


e THERE ARE NO TRANSACTIONS (BROKERAGE) COSTS, HITHER TO 


INDIVIDUALS OR TO FIRMS. 


e ALL DEBT IS RISKLESS, AND BOTH INDIVIDUALS AND CORPORATIONS CAN 


BORROW UNLIMITED AMOUNTS OF MONEY AT THE SAME RISK-FREE RATE. 
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e ALL CASH FLOWS ARE PERPETUITIES. THIS IMPLIES THAT FIRMS AND 


INDIVIDUALS ISSU 


r. 


PERPETUAL DEBT, AND ALSO THAT FIRMS PAY OUT ALL 


Gl 


ARNINGS AS DIVIDENDS, HENCE HAVE ZERO GROWTH. ADDITIONALLY, 


T. 


THIS IMPLIES THAT EXPECTED EBIT IS CONSTANT OVER TIME, ALTHOUGH 
R 


KALIZED EBIT MAY TURN OUT TO BE HIGHER OR LOWER THAN WAS 


EXPECTED. 


e IN THEIR FIRST PAPER (1958), MM ALSO ASSUMED THAT THERE ARE NO 


CORPORATE OR PERSONAL TAXES. 


THESE ASSUMPTIONS--ALL OF THEM--WERE NECESSARY IN ORDER FOR MM TO 


USE THE ARBITRAGE ARGUMENT TO DEVELOP AND PROVE THEIR EQUATIONS. IF 


Tr. 


THE ASSUMPTIONS AR 


r. 


UNREALISTIC, THEN THE RESULTS OF THE MODEL ARE 


NOT GUARANT 


r. 


‘ED TO HOLD IN THE REAL WORLD. 


B. ASSUME THAT FIRMS U AND L ARE IN THE SAME RISK CLASS, AND THAT BOTH 
HAVE EBIT = $500,000. FIRM U USES NO DEBT FINANCING, AND ITS COST 
OF EQUITY IS ksy = 14%. FIRM L HAS $1 MILLION OF DEBT OUTSTANDING AT 
A COST OF ka = 8%. THERE ARE NO TAXES. ASSUME THAT THE MM 
ASSUMPTIONS HOLD, AND THEN: 
1. FIND V, S, ks, AND WACC FOR FIRMS U AND L. 
ANSWER: FIRST, WE FIND Vy AND V,: 


EBIT 500,000 
Vu = ue = $3,571,429. 
k 0.14 


Vir = Vu = $3,571,429. 


r. 


r. 


TO FIND ksi, IT IS NECESSARY FIRST TO FIND TH 


MARKET VALUES OF FIRM 


L’S DEBT AND EQUITY. THE VALUE OF ITS DEBT IS STATED TO BE 


$1,000,000. THEREFORE, WE CAN FIND S AS FOLLOWS: 


D+ S, = Vz 
S, = Vi - D = $3,571,429 - $1,000,000 = $2,571,429. 


NOW WE CAN FIND L’S COST OF EQUITY, Ks: 


E 
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Ks1 Ksu (Ksu ka) (D/S) 
14.0% + (14.0% - 8.0%) ($1,000,000/$2,571, 429) 
14.0% + 2.339 = 16.33%. 


WE KNOW FROM PROPOSITION I THAT THE WACC MUST BE WACC = ksy = 14.0% 


Tr. 


FOR ALL FIRMS IN THIS RISK CLASS, REGARDLESS OF LEVERAGE, BUT THIS 


Tr. 


CAN BE VERIFIED USING THE WACC FORMULA: 


WACC = Waka + Weeks = (D/V) kg + (S/V) ks 
= ($1,000/$3,571) (8.0%) + ($2,571/$3,571) (16.33%) 
= 2.24% + 11.76% = 14.0%. 
B. 2. GRAPH (A) THE RELATIONSHIPS BETWEEN CAPITAL COSTS AND LEVERAGE AS 


MEASURED BY D/V, AND (B) THE RELATIONSHIP BETWEEN VALUE AND D. 


ANSWER: FIGURE 1 PLOTS CAPITAL COSTS AGAINST LEVERAGE AS MEASURED BY THE 


r. 


DEBT/VALUE RATIO. NOTE THAT, UNDER THE MM NO-TAX ASSUMPTION, kg IS A 


CONSTANT 8 PERCENT, BUT ks INCREASES WITH LEVERAGE. FURTHER, THE 


INCREASE IN ks IS EXACTLY SUFFICIENT TO KEEP THE WACC CONSTANT--THE 


MORE DEBT TH 


r. 


FIRM ADDS TO ITS CAPITAL STRUCTURE, THE RISKIER THE 


EQUITY AND THUS THE HIGHER ITS COST. FIGURE 2 PLOTS THE FIRM’S 


T. 
r. 


Gl 


VALUE AGAINST LEVERAGE (DEBT). WITH ZERO TAXES, MM ARGUE THAT VALUE 


IS UNAFFECTED BY LEVERAGE, AND THUS THE PLOT IS A HORIZONTAL LINE. 


(NOTE THAT W 


Gl 


SHOULD NOT REALLY EXTEND THE GRAPHS TO D/V = 100% OR D 


= $2.5 MILLION, BECAUSE AT THIS AMOUNT OF LEVERAGE THE DEBTHOLDERS 


BECOME THE FIRM’S OWNERS, AND THUS A DISCONTINUITY EXISTS.) 
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Cc. USING THE DATA GIVEN IN PART B, BUT NOW ASSUMING THAT FIRMS L AND U 


ARE BOTH SUBJECT TO A 40 PERCENT CORPORATE TAX RATE, REPEAT THE 
ANALYSIS CALLED FOR IN B(1) AND B(2) UNDER THE MM WITH-TAX MODEL. 


ANSWER: WITH CORPORATE TAXES ADDED, THE MM PROPOSITIONS BECOME: 


PROPOSITION I: Vi = Vy + TD. 


PROPOSITION II: kez ksu + (Ksu ka) (1 - T) (D/S). 
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THERE ARE TWO VERY IMPORTANT DIFFERENCES BETWEEN THESE PROPOSITIONS 


AND THE ZERO-TAX PROPOSITIONS: (1) WHEN CORPORATE TAXES ARE ADDED, 


Gl 


Vi DOES NOT EQUAL Vu; RATHER, Vi INCREASES AS DEBT IS ADDED TO TH 


CAPITAL STRUCTURE, AND THE GREATER THE DEBT USAGE, THE HIGHER THE 


VALUE OF THE FIRM. (2) ks, INCREASES LESS RAPIDLY WHEN CORPORAT 


Fl 


TAXES ARE CONSIDERED. THIS IS SEEN BY NOTING THAT THE PROPOSITION 


II SLOPE COEFFICIENT CHANGES FROM (ksy - ka) TO (kKsy - ka) (1 - T), SO 


AT ANY POSITIVE T, THE SLOPE COEFFICIENT IS SMALLER. 


NOTE ALSO THAT WITH CORPORATE TAXES CONSIDERED, Vy CHANGES TO 


EBIT(1 — T F 7 : 
Vu = \ Up ae $2,142,857 VERSUS $3,571,429. 


k 0.14 


sU 


THIS REPRESENTS A 40% DECLINE IN VALUE, AND IT IS LOGICAL, BECAUSE 


THE 40% TAX RATE TAKES AWAY 40% OF THE INCOME AND HENCE 40% OF THE 


E 


r. 


FIRM’S VALUE. 


r. 


i& THAT: 


LOOKING AT Vi, WE S$ 


Vi = Vo + TD = $2,142,857 + 0.4($1,000,000) 
$2,142,857 + $400,000 - $2,542,857 VERSUS $2,142,857 for Wp. 


Vi 


Gl 


THUS, TH 


r. 


USE OF $1,000,000 OF DEBT FINANCING INCREASES FIRM VALUI 


BY T(D) = $400,000 OVER ITS LEVERAGE-FREE VALUE. 


E 


TO FIND ks, IT IS FIRST NECESSARY TO FIND THE MARKET VALUE OF TH 


EQUITY: 
D+ S, = Vz 
$1,000,000 + Sy = $2,542,857 
Sr, = $1,542,857. 
NOW, 


ksp = Ksy + (Ksu - ka) (1 - T) (D/S) 
= 14.0% + (14.0% - 8.0%) (0.6) ($1,000/$1,543) 
= 14.0% + 2.33% = 16.33%. 


FIRM L’S WACC IS 11.8 PERCENT: 


WACC, (D/V) ka(1 - T) + (S/V)ks 


= ($1,000/$2,543) (8%) (0.6) + (1,543/$2,543) (16.33%) 
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r. 


THE WACC IS LOWER FOR THE LEVERAGED FIRM THAN FOR THE UNLEVERAGED 


7] 


FIRM WHEN CORPORAT 


Tr. 


TAXES ARE CONSIDERED. 


FIGURE 3 BELOW PLOTS CAPITAL COSTS AT DIFFERENT D/V RATIOS UNDER 


#]; 


THE MM MODEL WITH CORPORATE TAXES. HERE THE WACC DECLINES 


r. 


CONTINUOUSLY AS THE FIRM USES MORE AND MORE DEBT, WHEREAS THE WACC 


r. 


WAS CONSTANT IN THE WITHOUT-TAX MODEL. THIS RESULT OCCURS BECAUSE 


OF THE TAX DEDUCTIBILITY OF DEBT FINANCING (INTEREST PAYMENTS), 


r. 


WHICH IMPACTS THE GRAPH IN TWO WAYS: (1) THE COST OF DEBT IS 


LOWERED BY (1 - T), AND (2) THE COST OF EQUITY INCREASES AT A SLOWER 


RATE WHEN CORPORATE TAXES ARE CONSIDERED BECAUSE OF THE (1 - T) TERM 


IN PROPOSITION II. THE COMBINED EFFECT PRODUCES THE DOWNWARD- 


SLOPING WACC CURVE. 


Gl 


FIGURE 4 SHOWS THAT, WHEN CORPORATE TAXES ARE CONSIDERED, TH 


ira 


FIRM’S VALUE INCREASES CONTINUOUSLY AS MORE AND MORE DEBT IS USED. 


Figure 3 
With Taxes 
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D. NOW SUPPOSE INVESTORS ARE SUBJECT TO THE FOLLOWING TAX RATES: 


Tp = 30% AND Ts = 12%. 


1. WHAT IS THE GAIN FROM LEVERAGE ACCORDING TO THE MILLER MODEL? 


ANSWER: TO BEGIN, NOTE THAT MILLER’S PROPOSITION I IS STATED AS FOLLOWS: 


TS )p (ee 
Vi Vy t+} 1 e) | |p, 
(1 — T,) 


Tc = CORPORATE TAX RATE, Tp = PERSONAL TAX RATE ON DEBT INCOME, 


Gl 


Ts = PERSONAL TAX RATE ON STOCK INCOME. 


HERE THE BRACKETED TERM REPLACES T IN THE EARLIER MM TAX MODEL, 


IF THERE ARE NO PERSONAL OR CORPORATE TAXES, THEN Tc = Ts = Top 


AND MILLER’S MODEL SIMPLIFIES TO 


Vi = Vu, 


= 


WHICH IS THE SAME AS IN MM’S 1958 MODEL, 


HICH ASSUMED ZE 


U 


ERSONAL TAXES, 


IF THERE ARE CORPORATE TAXES, BUT NO 


= 0, AND MILLER’S MODEL SIMPLIFIES TO 


Vi a! Vu a TcD, 
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WHICH IS THE SAME AS MM OBTAINED IN THEIR 1963 ARTICLE, WHICH 


CONSIDERED ONLY CORPORATE TAXES. 


WE CAN NOW ANALYZE THE FIRM’S VALUE NUMERICALLY, USING MILLER’S 


MODEL: IF Te = 40%, Tp = 30%, AND Ts = 12%, THEN MILLER’S MODEL 
BECOMES 
La Sar 
V, = V, +41 ( c) 3) D 
ees 


p = V, + (1 -—0.75)D = V, + 0.25D. 


D. 2. HOW DOES THIS GAIN COMPARE TO THE GAIN IN THE MM MODEL WITH 
CORPORATE TAXES? 
ANSWER: IF ONLY CORPORATE TAXES WERE CONSIDERED, THEN 


Vi Vu + TcD Vu + 0.40D. 


THE NET EFFECT DEPENDS ON THE RELATIVE EFFECTIVE TAX RATES ON INCOME 


FROM STOCKS AND BONDS, AND ON CORPORATE TAX RATES. THE TAX RATE ON 


STOCK INCOME IS REDUCED VIS-A-VIS THI 


Gl 


TAX RATE ON DEBT INCOM! 


IF THE 


E 


COMPANY RETAINS MORE OF ITS INCOME AND THUS PROVIDES MORE CAPITAL 


GAINS. IF Ts DECLINES, WHILE Tc AND Tp REMAIN CONSTANT, THE SLOPE 


COEFFICIENT, WHICH SHOWS THE BENEFIT OF DEBT IN A GRAPH LIKE FIGURI 


E 


4, IS INCREASED. THUS, A COMPANY WITH A LOW PAYOUT RATIO GI 


GI 
=| 
am n 


GREATER BENEFITS UNDER THE MILLER MODEL THAN A COMPANY WITH A HIG 


PAYOUT. 


NOTE THAT THE EFFECTS OF LEVERAGE AS COMPUTED BY MILLER’S MODEL 


WERE MUCH MORI 


Gl 


IMPORTANT BEFORE 1987, BECAUSE IN EARLIER YEARS 


CAPITAL GAINS WERE TAXED AT ONLY 40 PERCENT OF THE RATE IMPOSED ON 


DIVIDENDS (Ts . 20% AND Tp . 50%). NOW THE ADVANTAGES OF CAPITAL 


GAINS ARE (1) THI 


EE] 


FACT THAT TAXES ON THEM ARE DEFERRED, AND (2) 


INDIVIDUALS IN THE HIGHER TAX BRACKETS OBTAIN AN ADVANTAGE BECAUSE 


THE TAX RATE IMPOSED ON LONG-TERM CAPITAL GAINS IS 20 PERCENT. 
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D. 3. WHAT DOES THE MILLER MODEL IMPLY ABOUT THE EFFECT OF CORPORATE DEBT 
ON THE VALUE OF THE FIRM, THAT IS, HOW DO PERSONAL TAXES AFFECT THE 
SITUATION? 


ANSWER: THE ADDITION OF PERSONAL TAXES LOWERS THE VALUE OF DEBT FINANCING TO 


THE FIRM. THE UNDERLYING RATIONALE CAN BE EXPLAINED AS FOLLOWS: 


E 


THE U.S. CORPORATE TAX LAWS FAVOR DEBT FINANCING OVER EQUITY 


FINANCING, BECAUSE INTEREST EXPENSE Is TAX DEDUCTIBLE WHILE 


DIVIDENDS ARE NOT. THIS PROVIDES AN INCENTIVE FOR FIRMS TO USE DEBT 


r. 


MESSAGE OF THE MM 1963 PAPER. AT THI 


Gl 


FINANCING, AND THIS WAS THE 


SAME TIME, THOUGH, THE U.S. PERSONAL TAX LAWS FAVOR INVESTMENT IN 


EQUITY SECURITIES OVER DEBT SECURITIES, BECAUSE EQUITY INCOMI 


Gl 


Is 


EFFECTIVELY TAXED AT A LOWER RATE. THUS, INVESTORS REQUIRE HIGHER 


RISK-ADJUSTED BEFORE-TAX RETURNS ON DEBT TO BE INDUCED TO BUY DEBT 


RATHER THAN EQUITY, AND THIS REDUCES THE ADVANTAGE TO ISSUING DEBT. 


THE BOTTOM LINE CONCLUSION WE REACH FROM AN ANALYSIS OF THE MILLER 


MODEL IS THAT PERSONAL TAXES LOWER, BUT DO NOT ELIMINATE, THE VALUE 


OF DEBT FINANCING. 


E. WHAT CAPITAL STRUCTURE POLICY RECOMMENDATIONS DO THE THREE THEORIES 
(MM WITHOUT TAXES, MM WITH CORPORATE TAXES, AND MILLER) SUGGEST TO 
FINANCIAL MANAGERS? EMPIRICALLY, DO FIRMS APPEAR TO FOLLOW ANY ONE 
OF THESE GUIDELINES? 


ANSWER: IN A ZERO TAX WORLD, MM THEORY SAYS THAT CAPITAL STRUCTURE IS 


IRRELEVANT--IT HAS NO IMPACT ON FIRM VALUE. THUS, ONE CAPITAL 


r. 


r. 


r. 


STRUCTURE IS AS GOOD AS ANOTHER. WITH CORPORATE BUT NOT PERSONAL 


TAXES CONSIDERED, THE MM MODEL STATES THAT FIRM VALUE INCREASES 


CONTINUOUSLY WITH FINANCIAL LEVERAGE, AND HENCE FIRMS SHOULD USE 


(ALMOST) 100 PERCENT DEBT FINANCING. MILLER ADDED PERSONAL TAXES TO 


T. 


HE ANALYSIS, AND THE VALUE OF DEBT FINANCING IS SEEN TO BE REDUCED 


Ea 


D, SO AGAIN FIRMS SHOULD USE (ALMOST) 100 PERCENT 


T 
BUT NOT ELIMINAT! 
DEBT FINANCING. 


THE MILLER MODEL IS THE MOST REALISTIC OF THE THREE, BUT IF IT 


r. 


r. 


WERE REALLY CORRECT, WE WOULD EXPECT TO SEE FIRMS USING ALMOST ALL 


iw) 


EBT FINANCING. HOWEVER, ON AVERAGE, FIRMS USE ONLY ABOUT 40 


PERCENT DEBT. NOTE, THOUGH, THAT DEBT RATIOS INCREASED ALL DURING 
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TH 


rs 


1980s, SO COMPANIES WERE MOVING TOWARD THE MILLER POSITION. 


r. 


r. 


HOWEVER, IN THE 1990s WE S 


1H FIRMS REDUCING THEIR DEBT. 


F. WHAT ARE FINANCIAL DISTRESS AND AGENCY COSTS? HOW DOES THE ADDITION 


OF THESE COSTS CHANGE THE MM AND MILLER MODELS? (EXPRESS YOUR 
ANSWER IN WORDS, IN EQUATION FORM, AND IN GRAPHICAL FORM.) 


ANSWER: AS FIRMS USE MORE AND MORE DEBT FINANCING, THEY FACE A HIGHER 


U 


ROBABILITY OF FUTUR 


Fl 


FINANCIAL DISTRESS, WHICH BRINGS WITH IT 


DECLINES IN OPERATING INCOME AND DEAD-WEIGHT COSTS SUCH AS LEGAL 


Tr. 


FEES ASSOCIATED WITH BANKRUPTCY. THE POSSIBILITY OF THESE COSTS 


INCREASES THE POTENTIAL RISKS FACED BY BOTH THE STOCKHOLDERS AND 


r. 


BONDHOLDERS. FURTHER, BOTH THE MM AND MILLER MODELS IGNORED THESE 


r. 


COSTS, AND, HENCE, THOSE MODELS UNDERSTATE THE TRUE RISK-ADJUSTED 
REQUIR 


r. 


iD RATES OF RETURN AND THUS OVERSTATE THE VALUE OF LEVERAGE. 


ALSO, CERTAIN AGENCY COSTS (THE COSTS OF MONITORING THE FIRM’S 


r. 


ACTIONS) INCREASE WITH LEVERAGE, AND THE MM AND MILLER MODELS IGNOR 


Tr. 


ira 


THESE COSTS, WHICH MUST BE BORNE BY SHAREHOLDERS. WITH FINANCIAL 


T. 


DISTRESS AND AGENCY COSTS ADDED, THE VALUATION MODEL BECOMES 


PV OF EXPECTED 
Vi = Vu + [X]D - FINANCIAL DISTRESS 
COSTS 


PV OF 
AGENCY COSTS * 


HERE THE BRACKETED TERM X REPRESENTS EITHER Tc IN THE MM MODEL OR THE 
MORI 


[J 


COMPLEX MILLER TERM. WHEN FINANCIAL DISTRESS AND AGENCY COSTS 


ARE ADDED, WE SEE THAT THE USE OF LEVERAGE IS A TRADEOFF BETWEEN THE 


r. 


TAX BENEFITS OF DEBT FINANCING AND THE RISK-RELATED COSTS. 


FIGURE 5 PLOTS CAPITAL COSTS VERSUS LEVERAGE WHEN FINANCIAL 


DISTRESS AND AGENCY COSTS ARE CONSIDERED. NOW DEBT COSTS INCREASE 


T. 


WITH LEVERAGE, AND EQUITY COSTS INCREASE FASTER THAN BEFORE. THE 


RESULT IS THE TRADITIONAL U-SHAPED WACC CURVE, A WACC WHICH FIRST 


DECLINES, THEN REACHES A MINIMUM, AND THEN BEGINS TO INCREASE. 
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Mini Case: 


Tr. 


FIGURE 6 SHOWS THE RELATIONSHIP BETWEEN LEVERAGE AND FIRM VALUE. 


r. 


FIRM VALUE FIRST RISES, THEN REACHES A MAXIMUM, THEN FALLS. 


GRAPHS REVEAL, THE 


zal 
= 
QP 
Q 
Q 


MAXIMIZED, AT THE SAME AMOUNT OF DEBT, ABOUT $1 MILLION. 
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AS T 


Gl 


Gl 


H 
Is 


G. HOW ARE FINANCIAL AND BUSINESS RISK MEASURED IN A MARKET RISK 
FRAMEWORK? 


ANSWER: A FIRM’S STAND-ALONE RISK (TO ITS STOCKHOLDERS) IS THE SUM OF ITS 


BUSINESS AND FINANCIAL RISK: 


STAND-ALONE RISK = BUSINESS RISK + FINANCIAL RISK. 


WITHIN A STAND-ALONE RISK FRAMEWORK, BUSINESS RISK CAN BE MEASURE 


r. 


BY THE STANDARD DEVIATION OF THE ROE OF AN UNLEVERAGED FIRM AN 
STAND-ALONI! 


E 


Gl 


RISK CAN BE MEASURED BY THE STANDARD DEVIATION OF THI 


r. 


| 


ROE OF A LEVERAGED FIRM. THESE EQUATIONS SET FORTH THE SITUATION: 


STAND-A 


ONE RISK = Onror. 


BUSINESS RISK = OROE (U) + 


FINANCIAL RISK FOR A LEVERAGED FIRM = Opoz - Orog(u) + 


HAMADA COMBINED THE CAPM AND THE MM WITH-CORPORATE-TAXES MODEL TO 


r. 


OBTAIN THIS EXPRESSION FOR ks: 


Ks = Kpe + (ky - ker)bu + (km — kar) buy(1 - T) (D/S) 
_ TIME VALUE BUSINESS RISK 4 FINANCIAL RISK 
‘= PREMIUM PREMIUM PREMIUM 


HERE WE SEE THAT STOCKHOLDERS REQUIRE A RETURN TO COMPENSATE THEM 


FOR THE TIME VALUE OF MONEY, kre; A PREMIUM TO COMPENSATE THEM FOR 


BEARING BUSINESS RISK, (ku - Kerr) bu; AND A PREMIUM TO COMPENSATE THEM 


FOR BEARING FINANCIAL RISK, (km —- kerr) bu(l - T) (D/S). 


HAMADA ALSO DEVELOPED THE FOLLOWING EQUATION TO SHOW HOW LEVERAGE 
AFFECTS BETA: 


b = bu + bith TDS) 
UNLEVERAGED BETA, WHICH INCREASED VOLATILITY OF 
= REFLECTS THE RISKINESS + THE RETURNS TO EQUITY DUE 
OF THE FIRM'S ASSETS TO THE USE OF DEBT 


AN UNLEVERAGED FIRM’S BETA IS DETERMINED SOLELY BY ITS BUSINESS 


RISK, BUT BETA RISES AS 


EVERAGE INCREASES. THUS, IN A MARKET RISK 


FRAMEWORK, BUSINESS RISK IS MEASURED BY THE UNLEVERAGED BETA, by; 
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FINANCIAL RISK IS M 


KASUR 


RISK IS M 


KAS 


ED BY THE 


CHANGE 


IN 


UR 


ED BY THE L 


EV 


KRAG 


ED B 


ETA, b: 


BUS 


FINANCIAL RISK 


TOTAL MARKET RISK 


INESS RISK 


B 


ETA; AND TOTAL MARKET 


H. WHAT IS THE ASYMMETRIC INFORMATION, OR SIGNALING, THEORY OF CAPITAL 
STRUCTURE? 

ANSWER: THE ASYMMETRIC INFORMATION (SIGNALING) THEORY RECOGNIZES THAT 
MANAGERS TYPICALLY KNOW MORE ABOUT A FIRM’S PROSPECTS THAN DO 
INVESTORS. THUS, INVESTORS VIEW MANAGERIAL ACTIONS AS SIGNALS. 
SINCE MANAGERS WILL ONLY ISSUE NEW COMMON STOCK WHEN NO OTHER 
ALTERNATIVES EXIST OR WHEN THE STOCK IS OVERVALUED, INVESTORS VIEW 
COMMON STOCK SALES AS A NEGATIVE SIGNAL AND THE STOCK PRICE FALLS. 
MANAGERS DO NOT WANT TO TRIGGER A PRICK DECLINE, SO A RESERVE 
BORROWING CAPACITY IS MAINTAINED. 

a Oe WHAT IS THE “PECKING ORDER” THEORY OF CAPITAL STRUCTURE? 

ANSWER: THE “PECKING ORDER” THEORY RESULTS FROM OBSERVED BEHAVIOR BASED ON A 
SURVEY BY GORDON DONALDSON AND FROM THE ASYMMETRIC INFORMATION 
THEORY. IT SAYS THAT FIRMS FOLLOW A SPECIFIC ORDER WHEN FINANCING IS 
REQUIRED: 

1. FIRST, USE INTERNAL FUNDS. 

2. NEXT, DRAW DOWN MARKETABLE SECURITIES. 

3. THEN, ISSUE DEBT. 

4. FINALLY, AND ONLY AS A LAST RESORT, USE COMMON STOCK FINANCING. 
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Chapter 18 
Distributions to Shareholders: 


Dividends and Repurchases 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


18-1 a. The optimal dividend policy is the dividend policy that strikes a 
balance between current dividends and future growth and maximizes the 
firmus stock price. 


b. The dividend irrelevance theory holds that dividend policy has no 
effect on either the price of a firm’s stock or its cost of capital. 
The principal proponents of this view are Merton Miller and Franco 
Modigliani (MM). They prove their position in a theoretical sense, but 
only under strict assumptions, some of which are clearly not true in 
the real world. The “bird-in-the-hand” theory assumes that investors 
value a dollar of dividends more highly than a dollar of expected 
capital gains because the dividend yield component, D:i/Po, is less risky 


than the g component in the total expected return equation k, = 
Di/Po + g. The tax preference theory proposes that investors prefer 
capital gains over dividends, because capital gains taxes can be 
deferred into the future, but taxes on dividends must be paid as the 
dividends are received. 


c. The information content of dividends is a theory which holds that 
investors regard dividend changes as “signals” of management forecasts. 
Thus, when dividends are raised, this is viewed by investors as 
recognition by management of future earnings increases. Therefore, if a 
firm’s stock price increases with a dividend increase, the reason may 
not be investor preference for dividends, but expectations of higher 
future earnings. Conversely, a dividend reduction may signal that 
management is forecasting poor earnings in the future. The clientel 
effect is the attraction of companies with specific dividend policies 
to those investors whose needs are best served by those policies. 
Thus, companies with high dividends will have a clientele of investors 
with low marginal tax rates and strong desires for current income. 
Similarly, companies with low dividends will attract a clientele with 
little need for current income, and who often have high marginal tax 
rates. 


d. The residual dividend model states that firms should pay dividends only 
when more earnings are available than needed to support the optimal 
capital budget. 


e. An extra dividend is a dividend paid, in addition to the regular 
dividend, when earnings permit. Firms with volatile earnings may have 
a low regular dividend that can be maintained even in low-profit (or 
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high capital investment) years, and then supplement it with an extra 
dividend when excess funds are available. 


f. The declaration date is the date on which a firmUs directors issue a 
statement declaring a dividend. If a company lists the stockholder as 
an owner on the holder-of-record date, then the stockholder receives 
the dividend. The ex-dividend date is the date when the right to the 
dividend leaves the stock. This date was established by stockbrokers 
to avoid confusion and is 4 business days prior to the holder of record 
date. If the stock sale is made prior to the ex-dividend date, the 
dividend is paid to the buyer. If the stock is bought on or after the 
ex-dividend date, the dividend is paid to the seller. The date on 
which a firm actually mails dividend checks is known as the payment 
date. 


g. Dividend reinvestment plans allow stockholders to automatically 
purchase shares of common stock of the paying corporation in lieu of 
receiving cash dividends. There are two types of plans--one involves 
only stock that is already outstanding, while the other involves newly 
issued stock. In the first type, the dividends of all participants are 


pooled and the stock is purchased on the open market. Participants 
benefit from lower transaction costs. In the second type, the company 
issues new shares to the participants. Thus, the company issues stock 


in lieu of the cash dividend. 


h. In a stock split, current shareholders are given some number (or 
fraction) of shares for each stock owned. Thus, in a 3-for-1 split, 
each shareholder would receive 3 new shares in exchange for each old 
share, thereby tripling the number of shares outstanding. Stock splits 
usually occur when the stock price is outside of the optimal trading 
range. Stock dividends also increase the number of shares outstanding, 
but at a slower rate than splits. In a stock dividend, current 
shareholders receive additional shares on some proportional basis. 
Thus, a holder of 100 shares would receive 5 additional shares at no 
cost if a 5 percent stock dividend were declared. 


1. Stock repurchases occur when a firm repurchases its own stock. These 
shares of stock are then referred to as treasury stock. The higher EPS 
on the now decreased number of shares outstanding will cause the price 
of the stock to rise and thus capital gains are substituted for cash 
dividends. 


18-2 a. From the stockholders’ point of view, an increase in the personal 
income tax rate would make it more desirable for a firm to retain and 
reinvest earnings. Consequently, an increase in personal tax rates 
should lower the aggregate payout ratio. 


b. If the depreciation allowances were raised, cash flows would increase. 
With higher cash flows, payout ratios would tend to increase. On the 
other hand, the change in tax-allowed depreciation charges would 
increase rates of return on investment, other things being equal, and 
this might stimulate investment, and consequently reduce payout ratios. 
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18-3 


18-4 


18-5 


On balance, it is likely that aggregate payout ratios would rise, and 
this has in fact been the case. 


c. If interest rates were to increase, the increase would make retained 
earnings a relatively attractive way of financing new investment. 
Consequently, the payout ratio might be expected to decline. On the 
other hand, higher interest rates would cause ka, ks, and firm’s MCCs to 
rise--that would mean that fewer projects would qualify for capital 
budgeting and the residual would increase (other things constant), 
hence the payout ratio might increase. 


d. A permanent increase in profits would probably lead to an increase in 
dividends, but not necessarily to an increase in the payout ratio. If 
the aggregate profit increase were a cyclical increase that could be 
expected to be followed by a decline, then the payout ratio might fall, 
because firms do not generally raise dividends in response to a short- 
run profit increase. 


e. If investment opportunities for firms declined while cash inflows 
remained relatively constant, an increase would be expected in the 
payout ratio. 


£. Dividends are currently paid out of after-tax dollars, and interest 
charges from before-tax dollars. Permission for firms to deduct 
dividends as they do interest charges would make dividends less costly 
to pay than before and would thus tend to increase the payout ratio. 


g. This change would make capital gains less attractive and would lead to 
an increase in the payout ratio. 


The biggest advantage of having an announced dividend policy is that it 
would reduce investor uncertainty, and reductions in uncertainty are 
generally associated with lower capital costs and higher stock prices, 
other things being equal. The disadvantage is that such a policy might 
decrease corporate flexibility. However, the announced policy would 
possibly include elements of flexibility. On balance, it would appear 
desirable for directors to announce their policies. 


It is sometimes argued that there is an optimum price for a stock; that 
is, a price at which k will be minimized, giving rise to a maximum price 
for any given earnings. If a firm can use stock dividends or stock splits 
to keep its shares selling at this price (or in this price range), then 
stock dividends and/or splits will have helped maintain a high P/E ratio. 
Others argue that stockholders simply like stock dividends and/or splits 
for psychological or some other reasons. If stockholders do like stock 
dividends, using them would have the effect of keeping P/E ratios high. 
Finally, it has been argued (by Barker) that increases in the number of 
shareholders accompany stock dividends and stock splits. One could, of 
course, argue that no causality is contained in this relationship. In 
other words, it could be that growth in ownership and stock splits is a 
function of yet another variable. 

The difference is largely one of accounting. In the case of a split, the 
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firm simply increases the number of shares and simultaneously reduces the 
par or stated value per share. In the case of a stock dividend, there 
must be a transfer from retained earnings to capital stock. For most 
firms, a 100 percent stock dividend and a 2-for-1 split accomplish exactly 
the same thing; hence, investors may choose either one. 


18-6 While it is true that the cost of outside equity is higher than that of 
retained earnings, it is not necessarily irrational for a firm to pay 
dividends and sell stock in the same year. The reason is that if the firm 
has been paying a regular dividend, and then cuts it in order to obtain 
equity capital from retained earnings, there might be an unfavorable 
effect on the firm’s stock price. If investors lived in the world of 
certainty and rationality postulated by Miller and Modigliani, then the 
statement would be true, but it is not necessarily true in an uncertain 
world. 


18-7 Logic suggests that stockholders like stable dividends--many of them 
depend on dividend income, and if dividends were cut, this might cause 
serious hardship. If a firm’s earnings are temporarily depressed or if it 
needs a substantial amount of funds for investment, then it might well 
maintain its regular dividend, using borrowed funds to tide it over until 


things returned to normal. Of course, this could not be done on a 
sustained basis--it would be appropriate only on relatively rare 
occasions. 


18-8 It is true that executives’ salaries are more highly correlated with the 
size of the firm than with profitability. This being the case, it might 
be in management’s own best interest (assuming that management does not 
have a substantial ownership position in the firm) to see the size of the 
firm increase whether or not this is optimal from the stockholders’ point 
of view. The larger the investment during any given year, the larger the 
firm will become. Accordingly, a firm whose management is interested in 
maximizing the size of the firm rather than the value of the existing 
common stock might push investments down below the cost of capital. In 
other words, management might invest to a point where the marginal return 
on new investment is less than the cost of capital. 

If the firm does invest to a point where the return on investment is 
less than the cost of capital, the stock price must fall below what it 
otherwise would have been. Stockholders would be given additional 
benefits from the higher retained earnings, and this might well push up 
the stock price, but the increase in stock price would be less than the 
value of dividends received if the company had paid out a larger 
percentage of its earnings. 


18-9 a. MM argue that dividend policy has no effect on ks, thus no effect on 
firm value and cost of capital. On the other hand, GL argue that 
investors view current dividends as being less risky than potential 
future capital gains. Thus, GL claim that ks is inversely related to 
dividend payout. See text Figure 18-1 for a graphic representation of 
the two positions. 


b. The tax preference theory supports the view that since capital gains 
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are deferred and are effectively taxed at lower rates (at a rate of 20 
percent) than dividend income, investors value capital gains more 
highly than dividends. Thus, the tax preference theory states that ks 
is directly related to dividend payout. 


Unfortunately, empirical tests have failed to offer overwhelming 
support for any of the dividend theories. 


MM could claim that tests which show that increased dividends lead to 
increased stock prices demonstrate that dividend increases are causing 
investors to revise earnings forecasts upward, rather than cause 
investors to lower ks. MM’s claim could be countered by invoking the 
efficient market hypothesis. That is, dividend increases are built 
into expectations and dividend announcements could lower stock price, 
as well as raise it, depending on how well the dividend increase 
matches expectations. Thus, a bias towards price increases with 
dividend increases supports GL. 


Since there are clients who prefer different dividend policies, MM 
could argue that one policy is as good as another. But, if the 
clienteles are of differing sizes or economic means, the clienteles 
might not be equal, and one dividend policy could be preferential to 
another. 


18-10 The stock market was strong and stock prices rose significantly in 1983; 
thus many firms’ stock prices rose above the “optimal” $20-$80 range. 
Firms were then inclined to use stock splits or dividends to return stock 
price to the range where firm value was maximized. 


18-11 


18-12 


There is widespread belief that there is an optimal price range for 


stocks. By optimal, it means that if the stock price is within this 


= 


range, the P/E ratio, and hence the value of the firm, will be maximized. 
Stock splits and stock dividends can be used for this purpose. 


a. 


The residual dividend policy is based on the premise that, since new 
common stock is more costly than retained earnings, a firm should use 
all th retained arnings it can to satisfy its common equity 
requirement. Thus, the dividend payout under this policy is a function 
of the firm’s investment opportunities. 


Yes. A more shallow plot implies that changes from the optimal capital 
structure have little effect on the firm’s cost of capital, hence 
value. In this situation, dividend policy is less critical than if the 
plot were V-shaped. 


True. When investors sell their stock they are subject to capital 
gains taxes. 


True. If a company’s stock splits 2 for 1, and you own 100 shares, 
then after the split you will own 200 shares. 


True. Dividend reinvestment plans that involve newly issued stock will 
increase the amount of equity capital available to the firm. 
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d. False. The tax code, through the tax deductibility of interest, 
encourages firms to use debt and thus pay interest to investors rather 
than dividends, which are not tax deductible. In addition, due toa 
lower capital gains tax rate than the highest personal tax rate, the 
tax code encourages investors in high tax brackets to prefer firms who 
retain earnings rather than those that pay large dividends. 


e. True. If a company’s clientele prefers large dividends, the firm is 
unlikely to adopt a residual dividend policy. A residual dividend 
policy could mean low or zero dividends in some years which would upset 
the company’s developed clientel 


f. False. If a firm follows a residual dividend policy, all else 
constant, its dividend payout will tend to decline whenever the firm’s 
investment opportunities improve. 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


18-1 70% Debt; 30% Equity; Capital Budget = $3,000,000; NI = $2,000,000; 
PO = ? 


Equity retained = 0.3($3,000,000) = $900,000. 


NI $2,000,000 
-Additions 900,000 
Earnings Remaining $1,100,000 
$1,100,000 
Payout = ———_— 
$2,000,000 


18-2 Po = $90; Split = 3 for 2; New Po= ? 


18-3 NI = $2,000,000; Shares = 1,000,000; Po = $32; Repurchase = 20 
New Po = ? 


ole 


Repurchase = 0.2 x 1,000,000 = 200,000 shares. 
Repurchase amount = 200,000 x $32 = $6,400,000. 


P/E = #38 = 16x. 
$2 
NI 2, Fi 
EPSola = ap arer DOOD? $2.00. 
Shares 1,000,000 
EPSwew = $2,000,000 — $2,000,000 _ $2.50. 
1,000,000 — 200,000 800,000 


Pricenew = EPSvew X P/E = $2.50(16) = $40. 


18-4 Retained earnings = Net income (1 - Payout ratio) 
$5,000,000(0.55) = $2,750,000. 


External equity needed: 


Total equity required = (New investment) (1 - Debt ratio) 
= $10,000,000(0.60) = $6,000,000. 


New external equity needed = $6,000,000 - $2,750,000 = $3,250,000. 
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18-5 


18-6 


18-7 


18-8 


18-9 


The company requires 0.40($1,200,000) = $480,000 of equity financing. If 
the company follows a residual dividend policy it will retain $480,000 for 
its capital budget and pay out the $120,000 “residual” to its shareholders 
as a dividend. The payout ratio would therefore be $120,000/$600,000 = 
0.20 = 20%. 


Equity financing = $12,000,000(0.60) = $7,200,000. 


Dividends = Net income - Equity financing 
$15,000,000 - $7,200,000 = $7,800,000. 


Dividend payout ratio = Dividends/Net income 
$7,800,000/$15,000,000 = 52 


ole 


DPS after split = $0.75. 


Equivalent pre-split dividend = $0.75(5) = $3.75. 


New equivalent dividend Last year’s dividend(1.09) 
$3.75 = Last year’s dividend(1.09) 
Last year’s dividend $3.75/1.09 = $3.44. 


Capital budget should be $10 million. We know that 50% of the $10 million 
should be equity. Therefore, the company should pay dividends of: 


Dividends = Net income - needed equity 
$7,287,500 - $5,000,000 = $2,287,500. 
Payout ratio = $2,287,500/$7,287,500 = 0.3139 = 31.39%. 


a. 1. 2002 Dividends = (1.10) (2001 Dividends) 
(1.10) ($3,600,000) = $3,960,000. 


2. 2001 Payout = $3,600,000/$10,800,000 = 0.33 = 33%. 


2002 Dividends = (0.33) (1999 Net income) 
= (0.33) ($14,400,000) = $4,800,000. 


(Note: If the payout ratio is rounded off to 33%, 2002 dividends 
are then calculated as $4,752,000.) 


3. Equity financing = $8,400,000(0.60) = $5,040,000. 


2002 Dividends = Net income - Equity financing 
$14,400,000 - $5,040,000 = $9,360,000. 


All of the equity financing is done with retained earnings as long 
as they are available. 
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4. The regular dividends would be 10% above the 2001 dividends: 


Regular dividends = (1.10) ($3,600,000) = $3,960,000. 


The residual policy calls for dividends of $9,360,000. Therefore, 
the extra dividend, which would be stated as such, would be 


Extra dividend = $9,360,000 - $3,960,000 = $5,400,000. 


An even better use of the surplus funds might be a stock repurchase. 


b. Policy 4, based on the regular dividend with an extra, seems most 
logical. Implemented properly, it would lead to the correct capital 
budget and the correct financing of that budget, and it would give 
correct signals to investors. 


D 9,000,000 
c. Ks ~ +g = ui + 10% 15%. 
P, $180,000,000 


g = b(ROE) 
0.10 = (1 - $3,600,000/$10,800,000) (ROE) 
ROE = 0.10/0.6667 = 0.15 = 15%. 


e. A 2002 dividend of $9,000,000 may be a little low. The cost of equity 
is 15%, and the average return on equity is 15%. However, with an 
average return on equity of 15%, the marginal return is lower yet. 
That suggests that the capital budget is too large, and that more 
dividends should be paid out. Of course, we really cannot be sure of 
this--the company could be earning low returns (say 10%) on existing 
assets yet hav xtremely profitable investment opportunities this year 
(Say averaging 30%) for an expected overall average ROE of 15%. Still, 
if this year’s projects are like those of past years, then the payout 
appears to be slightly low. 


18-10 a. Capital Budget = $10,000,000; Capital structure = 60% equity, 40% debt. 


Retained Earnings Needed = $10,000,000 (0.6) = $6,000,000. 


b. According to the residual dividend model, only $2 million is available 
for dividends. 


NI - Retained earnings needed for cap. projects = Residual dividend. 
$8,000,000 - $6,000,000 = $2,000,000. 

DPS = $2,000,000/1,000,000 = $2.00. 

Payout ratio = $2,000,000/$8,000,000 = 25%. 


c. Retained Earnings Available = $8,000,000 - $3.00 (1,000,000) 
Retained Earnings Available = $8,000,000 - $3,000,000 
Retained Earnings Available $5,000,000. 


d. No. If the company maintains its $3.00 DPS, only $5 million of 
retained earnings will be available for capital projects. However, if 
the firm is to maintain its current capital structure, $6 million of 


Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. Answers and Solutions: 18-9 


equity is required. This would necessitate the company having to issue 
$1 million of new common stock. 


e. Capital Budget = $10 million; Dividends = $3 million; NI = $8 million. 
Capital Structure = ? 


RE Available = $8,000,000 - $3,000,000 
$5,000,000. 


: $5,000,000 
Percentage of Cap. Budget Financed with RE % 
$10,000,000 
$5,000,000 
Percentage of Cap. Budget Financed with Debt = S. 
$10,000,000 
f. Dividends = $3 million; Capital Budget = $10 million; 60% equity, 40% 


debt; NI = $8 million. 


Equity Needed = $10,000,000(0.6) = $6,000,000. 


RE Available = $8,000,000 - $3.00(1,000,000) 
= $8,000,000 - $3,000,000 
= $5,000,000. 


External (New) Equity Needed = $6,000,000 - $5,000,000 
= $1,000,000. 


g. Dividends = $3 million; NI = $8 million; Capital structure = 60% 
equity, 40% debt. 


RE Available = $8,000,000 - $3,000,000 
$5,000,000. 


We’re forcing the RE Available = Required Equity to find the new 
capital budget. 


Required Equity = Capital Budget (Target Equity Ratio) 
$5,000,000 Capital Budget (0.6) 
Capital Budget $'3°33:37.333:: 


Therefore, if Buena Terra cuts its capital budget from $10 million to 
$8.33 million, it can maintain its $3.00 DPS, its current capital 
structure, and still follow the residual dividend policy. 


h. The firm can do one of four things: 


Cut dividends. 

Change capital structure, that is, use more debt. 
Cut its capital budget. 

Issue new common stock. 


Realize that each of these actions is not without consequences to 
the company’s cost of capital, stock price, or both. 
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SPREADSHEET PROBLEM 


18-11 The detailed solution for the problem is available both on _ the 


instructor’s resource CD-ROM (in the file Solution for Ch 18-11 Build a 
Model.xls) and on the instructor’s side of the Harcourt College 
Publishers’ web site, http://www.harcourtcollege.com/finance/theoryl0e. 


Solution to Spreadsheet Problem: 18-11 


CYBERPROBLEM 


18-12 The detailed solution for the problem is available both on the 
instructor’s resource CD-ROM and on the instructor’s side of the 
Harcourt College Publishers’ web sit 
http://www. harcourtcollege.com/finance/theoryl0e. 
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MINI CASE 


SOUTHEASTERN STEEL COMPANY (SSC) WAS FORMED 5 YEARS AGO TO EXPLOIT A NEW 
CONTINUOUS-CASTING PROCESS. SSC’S FOUNDERS, DONALD BROWN AND MARGO VALENCIA, HAD 
BEEN EMPLOYED IN THE RESEARCH DEPARTMENT OF A MAJOR INTEGRATED-STEEL COMPANY, BUT 
WHEN THAT COMPANY DECIDED AGAINST USING THE NEW PROCESS (WHICH BROWN AND VALENCIA 
HAD DEVELOPED) , THEY DECIDED TO STRIKE OUT ON THEIR OWN. ONE ADVANTAGE OF THE 
NEW PROCESS WAS THAT IT REQUIRED RELATIVELY LITTLE CAPITAL IN COMPARISON WITH THE 
TYPICAL STEEL COMPANY, SO BROWN AND VALENCIA HAVE BEEN ABLE TO AVOID ISSUING NEW 
STOCK, AND THUS THEY OWN ALL OF THE SHARES. HOWEVER, SSC HAS NOW REACHED THE 
STAGE WHERE OUTSIDE EQUITY CAPITAL IS NECESSARY IF THE FIRM IS TO ACHIEVE ITS 
GROWTH TARGETS YET STILL MAINTAIN ITS TARGET CAPITAL STRUCTURE OF 60 PERCENT 
EQUITY AND 40 PERCENT DEBT. THEREFORE, BROWN AND VALENCIA HAVE DECIDED TO TAKE 
THE COMPANY PUBLIC. UNTIL NOW, BROWN AND VALENCIA HAVE PAID THEMSELVES 
REASONABLE SALARIES BUT ROUTINELY REINVESTED ALL AFTER-TAX EARNINGS IN THE FIRM, 
SO DIVIDEND POLICY HAS NOT BEEN AN ISSUE. HOWEVER, BEFORE TALKING WITH POTENTIAL 
OUTSIDE INVESTORS, THEY MUST DECIDE ON A DIVIDEND POLICY. 

ASSUME THAT YOU WERE RECENTLY HIRED BY ARTHUR ADAMSON & COMPANY (AA), A 
NATIONAL CONSULTING FIRM, WHICH HAS BEEN ASKED TO HELP SSC PREPARE FOR ITS PUBLIC 
OFFERING. MARTHA MILLON, THE SENIOR AA CONSULTANT IN YOUR GROUP, HAS ASKED YOU 
TO MAKE A PRESENTATION TO BROWN AND VALENCIA IN WHICH YOU REVIEW THE THEORY OF 
DIVIDEND POLICY AND DISCUSS THE FOLLOWING QUESTIONS. 


A. 1. WHAT IS MEANT BY THE TERM “DIVIDEND POLICY”? 


ANSWER: DIVIDEND POLICY IS DEFINED AS TH 


GI 


FIRM’S POLICY WITH REGARD TO PAYING 


GI 


OUT EARNINGS AS DIVIDENDS VERSUS RETAINING THEM FOR REINVESTMENT IN TH 
EF 


IRM. DIVIDEND POLICY REALLY INVOLVES TWO ISSUES: (1) THE DOLLAR 


AMOUNT OF DIVIDENDS TO BE PAID OUT IN THE NEAR FUTURE, SAY THE NEXT 


T. 


r. 


r. 


AVERAGE PERCENTAGE OF 


YEAR, AND (2) THE LONG-RUN POLICY REGARDING TH 


EARNINGS TO BE PAID OUT TO STOCKHOLDERS. 
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A. 2. THE TERMS “IRRELEVANCE,” “BIRD-IN-THE-HAND,” AND “TAX PREFERENCE” HAVE 
BEEN USED TO DESCRIBE THREE MAJOR THEORIES REGARDING THE WAY DIVIDEND 
POLICY AFFECTS A FIRM’S VALUE. EXPLAIN WHAT THESE TERMS MEAN, AND 
BRIEFLY DESCRIBE EACH THEORY. 


ANSWER: DIVIDEND IRRELEVANCE REFERS TO THE THEORY THAT INVESTORS ARE 


INDIFFERENT BETW 


r 


EN DIVIDENDS AND CAPITAL GAINS, MAKING DIVIDEND POLICY 


r. 


IRRELEVANT WITH REGARD TO ITS EFFECT ON THE VALUE OF THE FIRM. “BIRD- 


IN-THE-HAND” REFERS TO THE THEORY THAT A DOLLAR OF DIVIDENDS IN THI 


GI 


HAND IS PREFERRED BY INVESTORS TO A DOLLAR RETAINED IN THE BUSINESS, IN 


WHICH CASE DIVIDEND POLICY WOULD AFFECT A FIRM’S VALUE. 


THE DIVIDEND IRRELEVANCE THEORY WAS PROPOSED BY MM, BUT THEY HAD TO 


MAKE SOME VERY RESTRICTIVE ASSUMPTIONS TO “PROVE” IT (ZERO TAXES, NO 


FLOTATION OR TRANSACTIONS COSTS). MM ARGUED THAT PAYING OUT A DOLLAR 


Pp 


Fl 


R SHARE OF DIVIDENDS REDUCES THE GROWTH RATE IN EARNINGS AND 


DIVIDENDS, BECAUSE NEW STOCK WILL HAVE TO BE SOLD TO REPLACE THE 


CAPITAL PAID OUT AS DIVIDENDS. UNDER THEIR ASSUMPTIONS, A DOLLAR OF 
DIVIDENDS WILL REDUCE THE STOCK PRICE BY EXACTLY $1. THEREFORE, 
ACCORDING TO MM, STOCKHOLDERS SHOULD BE INDIFFERENT BETWEEN DIVIDENDS 


AND CAPITAL GAINS. 


THE “BIRD-IN-THE-HAND” THEORY IS IDENTIFIED WITH MYRON GORDON AND 


JOHN LINTNER, WHO ARGUED THAT INVESTORS PERCEIVE A DOLLAR OF DIVIDENDS 


IN THE HAND TO BE LESS RISKY THAN A DOLLAR OF POTENTIAL FUTURE CAPITAL 


GAINS IN THE BUSH; HENCE, STOCKHOLDERS PREFER A DOLLAR OF ACTUAL 


DIVIDENDS TO A DOLLAR OF RETAINED EARNINGS. IF THE BIRD-IN-THE-HAND 


THEORY IS TRUE, THEN INVESTORS WOULD REGARD A FIRM WITH A HIGH PAYOUT 


RATIO AS BEING LESS RISKY THAN ONE WITH A LOW PAYOUT RATIO, ALL OTHER 


THINGS EQUAL; HENCE, FIRMS WITH HIGH PAYOUT RATIOS WOULD HAV 


r. 


HIGHER 


VALUES THAN THOSE WITH LOW PAYOUT RATIOS. 


r 


MM OPPOSED THE GORDON-LINTNER THEORY, ARGUING THAT A FIRM’S RISK IS 


DEPENDENT ONLY ON THE RISKINESS OF ITS CASH FLOWS FROM ASSETS AND ITS 


r. 


CAPITAL STRUCTURE, NOT BY HOW ITS EARNINGS ARE DISTRIBUTED TO 


INVESTORS. 


THE TAX PREFERENCE THEORY RECOGNIZES THAT THERE ARE THREE TAX- 


RELATED REASONS FOR BELIEVING THAT INVESTORS MIGHT PREFER A _ LOW 


DIVIDEND PAYOUT TO A HIGH PAYOUT: (1) CAPITAL GAINS ARE TAXED AT A 
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RATE OF 20 PERCENT, WHEREAS DIVIDEND INCOME IS TAX 


r. 


iD AT EFF 


ECTIVE RATES 


HICH GO UP TO ALMOST 40 PERCENT. (2) TAXES 


ARE 


G 


AINS UNTIL TH 


CI 


STOCK IS SOLD. (3) IF A STOCK 


r. 


Is 


H 


NOT PAID ON CAPITAL 
ELD BY SOMEONE UNTIL 


INEFICIARIES 


HI 


Gl 
ear 


= 


HO RECEIVE THE STOCK CAN USE THE STOCK’S VALUE 


W 
G 
HE OR SHE DIES, NO CAPITAL GAINS TAX IS DUE AT ALL--THE BE 
W 
T 


ON THE D 


R COST BASIS AND THUS ESCAPE THE CAPITAL GAINS TAX. 


KATH DAY AS 


A. 3. WHAT DO THE THREE THEORIES INDICATE REGARDING THE ACTIONS MANAGEMENT 


SHOULD TAKE WITH RESPECT TO DIVIDEND POLICY? 


r. 
r 


ANSWER: IF THE DIVIDEND IRRELEVANCE THEORY IS CORRECT, 


7] 


OF NO CONSEQUENCE, AND THE FIRM MAY PURSUE ANY DIVIDEND POLICY. IF THE 


T. 


BIRD-IN-THE-HAND THEORY IS CORRECT, THE FIRM SHOULD SET A 


IF IT IS TO MAXIMIZE ITS STOCK PRICE. IF THE 


r. 


EN DIVIDEND POLICY IS 


HIGH PAYOUT 


TAX PREFERENCE THEORY IS 


= 


CORRECT, THE FIRM SHOULD SET A LOW PAYOUT IF IT IS TO MAXIMIZE ITS 


STOCK PRICE. THEREFORE, THE THEORIES ARE IN TOTAL CONFLICT WITH ONE 
ANOTHER. 
A. 4. EXPLAIN THE RELATIONSHIPS BETWEEN DIVIDEND POLICY, STOCK PRICE, AND THE 


COST OF EQUITY UNDER EACH DIVIDEND POLICY THEORY BY CONSTRUCTING TWO 


GRAPHS SUCH AS THOSE SHOWN IN FIGURE 18-1. DIVIDEND PAYOUT SHOULD BE 


PLACED ON THE X-AXIS. 


ANSWER: THE GRAPH ILLUSTRATES THE THREE Stock Price 


THEORIES. IN THE TOP GRAPH WE 


40 


PLOT STOCK PRICE VERSUS DIVIDEND 


POLICY (PAYOUT) UNDER THE THREE 


iT 


. Bird-in-Hand 


‘ MM: Irrelevance 


ax Preference 


DIFFERENT DIVIDEND THEORIES, 20 
ASSUMING THAT A ZERO PERCENT 10 
PAYOUT PRODUCES A STOCK PRICE OF 

0 
$30. IF MM ARE CORRECT, THEN 
THE STOCK PRICE WILL REMAIN 


50% 


100% 


Payout 


CONSTANT AT $30 REGARDLESS OF WHETHER THE FIRM R 


PAYS OUT ALL EARNINGS, OR DOES SOMETHING BETW 


EEN 


ETAINS ALL EARNINGS, 


THESE TWO POLICIES. 


IF GORDON-LINTNER (BIRD-IN-HAND) ARE CORRECT, T 


MORE IN DIVIDENDS (RETAINS LESS AND LESS) 
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THI 


HEN 


= 
G 
py 


AS THE FIRM PAYS OUT 


STOCK PRICE WOULD 


Min 
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INCREASE BECAUSE INVESTORS PREFER DIVIDENDS TO CAPITAL GAINS. IF THE 
TAX-PREFERENCE THEORY IS CORRECT, AS THE FIRM PAYS OUT MORE IN 
DIVIDENDS (RETAINS LESS AND LESS) THE STOCK PRICE WOULD DECREASE 
BECAUSE INVESTORS PREFER COMPANIES TO RETAIN EARNINGS SO THEY RECEIVE 
THEIR RETURNS AS LIGHTLY TAXED CAPITAL GAINS RATHER THAN HEAVILY TAXED 
DIVIDENDS. 

IN THE NEXT GRAPH WE PLOT Cost of Equity 
COST OF EQUITY VERSUS DIVIDEND i Reems 
POLICY (PAYOUT) UNDER THE THREE ; 

DIFFERENT DIVIDEND THEORIES i MM 
ASSUMING THAT A ZERO PERCENT 

PAYOUT PRODUCES A REQUIRE Nah anes 
RETURN OF 15 PERCENT. IF MM ARE | 

CORRECT, THEN ks WOULD REMAIN 0 50% ane 

CONSTANT AT 15 PERCENT REGARD- 

LESS OF WHETHER THE FIRM RETAINED ALL EARNINGS, PAID OUT ALL EARNINGS, 
OR FELL SOMEWHERE IN BETWEEN. FOR ANY PAYOUT, ks = DIVIDEND YIELD + 
CAPITAL GAINS YIELD = CONSTANT 15.0%. 

IF GORDON-LINTNER (BIRD-IN-HAND) ARE CORRECT, THEN, AS THE FIRM PAYS 
OUT MORE AND MORE (AND RETAINS LESS AND LESS), INVESTORS WOULD PERCEIVE 
THE FIRM TO BE GETTING LESS RISKY; HENCE k; WOULD DECREASE. 

IF THE TAX PREFERENCE THEORY IS CORRECT, THEN, AS THE FIRM PAYS OUT 
MORE AND MORE (AND RETAINS LESS AND LESS), INVESTORS WOULD PERCEIVE THE 
FIRM TO BE GETTING RISKIER; HENCE, ks WOULD INCREASE. 

NOTES: 

1. UNDER MM, ks = 15% = CONSTANT. 

2. UNDER GORDON-LINTNER, ks DECREASES AS THE PAYOUT RATIO INCREASES. 

3. UNDER TAX PREFERENCE THEORY, ks INCREASES AS THE PAYOUT RATIO 
INCREASES. 


A. 5. WHAT RESULTS HAVE EMPIRICAL STUDIES OF THE DIVIDEND THEORIES PRODUCED? 
HOW DOES ALL THIS AFFECT WHAT WE CAN TELL MANAGERS ABOUT DIVIDEND 
POLICY? 

ANSWER: UNFORTUNATELY, EMPIRICAL TESTS OF THE DIVIDEND THEORIES HAVE BEEN 
INCONCLUSIVE (BECAUSE FIRMS DON’T DIFFER JUST WITH RESPECT TO PAYOUT), 
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SO WE CANNOT TELL MANAGERS WHETHER INVESTORS PREFER DIVIDENDS OR 


CAPITAL GAINS. EVEN THOUGH WE CANNOT DETERMINE WHAT THE OPTIMAL 


DIVIDEND POLICY IS, MANAGERS CAN USE THE TYPES OF ANALYSES DISCUSSED IN 


E 


THIS CHAPTER TO HELP DEVELOP A RATIONAL AND REASONABLE, IF NOT 


COMPLETELY OPTIMAL, DIVIDEND POLICY. 


B. DISCUSS (1) THE INFORMATION CONTENT, OR SIGNALING, HYPOTHESIS, (2) THE 
CLIENTELE EFFECT, AND (3) THEIR EFFECTS ON DIVIDEND POLICY. 


ANSWER: 1. IT HAS LONG BEEN RECOGNIZED THAT THE ANNOUNCEMENT OF A DIVIDEN 


UO 


INCREASE OFTEN RESULTS IN AN INCREASE IN THE STOCK PRICE, WHILE 


A 
ANNOUNCEMENT OF A DIVIDEND CUT TYPICALLY CAUSES THE STOCK PRICE TO 
S 


FALL. ONE COULD ARGUE THAT THIS OBSERVATION SUPPORTS THE PREMI 


THAT INVESTORS PREFER DIVIDENDS TO CAPITAL GAINS. HOWEVER, MM 


ARGUED THAT DIVIDEND ANNOUNCEMENTS ARE SIGNALS THROUGH WHICH 


EMENT CONVEYS INFORMATION TO INVESTORS. INFORMATION 


eal 


G 
ASYMMETRIES EXIST--MANAGERS KNOW MORE ABOUT THEIR FIRMS’ PROSPECTS 


THAN DO INVESTORS. FURTHER, MANAGERS TEND TO RAISE DIVIDENDS ONLY 


WHEN THEY BELIEVE THAT FUTURE EARNINGS CAN COMFORTABLY SUPPORT A 


HIGHER DIVIDEND LEVEL, AND THEY CUT DIVIDENDS ONLY AS A LAST RESORT. 


THEREFORE, (1) A LARGER-THAN-NORMAL DIVIDEND INCREASE “SIGNALS” THAT 


MANAGEMENT BELIEVES THE FUTURE IS BRIGHT, (2) A SMALLER-THAN- 


EXPECTED INCREASE, OR A DIVIDEND CUT, IS A NEGATIVE SIGNAL, AND (3) 


IF DIVIDENDS ARE INCREASED BY A “NORMAL” AMOUNT, THIS IS A NEUTRAL 


2. DIFFERENT GROUPS, OR CLIENTELES, OF STOCKHOLDERS PREFER DIFFERENT 


DIVIDEND PAYOUT POLICIES. FOR EXAMPLE, MANY RETIREES, PENSION 


UNDS, AND UNIVERSITY ENDOWMENT FUNDS ARE IN A LOW (OR ZERO) TAX 


r. 


iD FOR CURRENT CASH INCOM 


r. 


THEREFORE, 


r. 


HIS GROUP OF STOCKHOLDERS MIGHT PREFER HIGH PAYOUT STOCKS. THESE 


EF 
BRACKET, AND THEY HAVE A NE 
T 
I 


NVESTORS COULD, OF COURSE, SELL SOME OF THEIR STOCK, BUT THIS WOULD 


r 


E INCONVENIENT, TRANSACTIONS COSTS WOULD BE INCURRED, AND THE SALE 


T HAVE TO BE MADE IN A DOWN MARKET. CONVERSELY, INVESTORS IN 


H 
HEIR PEAK EARNINGS YEARS WHO ARE IN HIGH TAX BRACKETS AND WHO HAVE 
NEED FOR CURRENT CASH INCOME SHOULD PREFER LOW PAYOUT STOCKS. 
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TENTELES DO EXIST, BUT THE REAL QUESTION IS WHETHER THERE ARE MORE 


EMBERS OF ONE CLIENTELE THAN ANOTHER, WHICH WOULD AFFECT WHAT A 
A 


Zz 
Q 
al 


IN ITS DIVIDEND POLICY WOULD DO TO THE DEMAND FOR THE FIRM’S 


TOCK. THERE ARE ALSO COSTS (TAXES AND BROKERAGE) TO STOCKHOLDERS 


HANGES ITS POLICY. THEREFORE, WE CANNOT SAY WHETHER A POLICY 


HANG] 


Gl 


TO APPEAL TO ONE PARTICULAR CLIENTELE OR ANOTHER WOULD LOWER 


C 
M 
C 
S 
WHO WOULD BE FORCED TO SWITCH FROM ONE STOCK TO ANOTHER IF A FIRM 
C 
C 
O 


R RAISE A FIRM’S COST OF EQUITY. MM ARGUED THAT ONE CLIENTELE IS 


E 


AS GOOD AS ANOTHER, SO IN THEIR VIEW THE EXISTENCE OF CLIENTELES 


r. 


DOES NOT IMPLY THAT ONE DIVIDEND POLICY IS BETTER THAN ANOTHER. 


STILL, NO ONE HAS OFFERED CONVINCING PROOF THAT FIRMS CAN DISREGARD 


CLIENTELE EFFECTS. WE KNOW THAT STOCKHO 


DER SHIFTS WILL OCCUR IF 


POLICY IS CHANGED, AND SINCE SUCH SHIFTS RESULT IN TRANSACTION COSTS 


AND CAPITAL GAINS TAXES, POLICY CHANGES SHOULD NOT BE TAKEN LIGHTLY. 


FURTHER, DIVIDEND POLICY SHOULD BE CHANGED SLOWLY, RATHER THAN 


As 


ABRUPTLY, IN ORDER TO GIVE STOCKHOLDERS TIME TO ADJUST. 


E 


r. 


ASSUME THAT SSC HAS AN $800,000 CAPITAL BUDGET PLANNED FOR THE COMING 
YEAR. YOU HAVE DETERMINED THAT ITS PRESENT CAPITAL STRUCTURE (60 
PERCENT EQUITY AND 40 PERCENT DEBT) IS OPTIMAL, AND ITS NET INCOME IS 
FORECASTED AT $600,000. USE THE RESIDUAL DIVIDEND MODEL APPROACH TO 
DETERMINE SSC’S TOTAL DOLLAR DIVIDEND AND PAYOUT RATIO. IN THE 
PROCESS, EXPLAIN WHAT THE RESIDUAL DIVIDEND MODEL IS. THEN, EXPLAIN 
WHAT WOULD HAPPEN IF NET INCOME WERE FORECASTED AT $400,000, OR AT 
$800,000. 


ANSWER: 


WE MAKE THE FOLLOWING POINTS: 


A. GIVEN THE OPTIMAL CAPITAL BUDGET AND THE TARGET CAPITAL STRUCTU 


1A 


r. 


a ea 
or 


WE MUST NOW DETERMINE THE AMOUNT OF EQUITY N 


‘-EDED TO FINANCE 


ry 


GI 


PROJECTS. OF THE $800,000 REQUIRED FOR TH 
-6($800,000) = $480,000 MUST BE RAISED AS EQUITY AND 0.4($800,000) 
= $320,000 MUST B 


CAPITAL BUDGET, 


je) 


r 


| 


RAISED AS DEBT IF WE ARE TO MAINTAIN TH! 


OPTIMAL 


CAPITAL STRUCTURE: 


GI 


DEBT $320,000 40% 
EQUITY 480,000 60% 
$800,000 100% 
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B. IF A RESIDUAL EXISTS--THAT IS, IF NET INCOM 


Tr. 


EXC 


T. 


‘EDS THE AMOUNT OF 


EQUITY THE COMPANY NEEDS--THEN IT SHOULD PAY THE RESIDUAL AMOUNT OUT 


r. 


IN DIVIDENDS. SINCE $600,000 OF EARNINGS IS AVAILABLE, AND ONLY 
$480,000 IS NEEDED, THE RESIDUAL IS $600,000 - $480,000 = $120,000, 


E 


SO THIS IS TH 


GI 


AMOUNT WHICH SHOULD BE PAID OUT AS DIVIDENDS. THUS, 


T. 


THE PAYOUT RATIO WOULD BE $120,000/$600,000 = 0.20 = 20%. 


C. IF ONLY $400,000 OF EARNINGS WERE AVAILABLE, THE THEORETICAL BREAK 


POINT WOULD OCCUR AT BP = $400,000/0.6 = $666,667. ASSUMING THE 


INTERSECTION OF THE IOS AND MCC WAS STILL AT $800,000, THE FIRM 


WOULD STILL N 


r. 


(ED $480,000 OF EQUITY. IT SHOULD THEN RETAIN ALL OF 


ITS EARNINGS AND ALSO SELL $80,000 OF NEW STOCK. THE RESIDUAL 


POLICY WOULD CALL FOR A ZERO PAYMENT. 


D. IF $800,000 OF EARNINGS WAS AVAILABLE, THE DIVIDEND WOULD B 


r 


GI 


INCREASED TO $800,000 - $480,000 = $320,000, AND THE PAYOUT RATIO 
WOULD RISE TO $320,000/$800,000 = 40%. 


Cc. 2. IN GENERAL TERMS, HOW WOULD A CHANGE IN INVESTMENT OPPORTUNITIES AFFECT 
THE PAYOUT RATIO UNDER THE RESIDUAL PAYMENT POLICY? 


ANSWER: A CHANGE IN INVESTMENT OPPORTUNITIES WOULD LEAD TO AN INCREASE (IEF 


INVESTMENT OPPORTUNITIES WERE GOOD) OR A DECREASE (IF INVESTMENT 


OPPORTUNITIES WERE NOT GOOD) IN THE AMOUNT OF EQUITY NEEDED, HENCE IN 


r 


THE RESIDUAL DIVIDEND PAYOUT. 


Cc. 3. WHAT ARE THE ADVANTAGES AND DISADVANTAGES OF THE RESIDUAL POLICY? 
(HINT: DON’T NEGLECT SIGNALING AND CLIENTELE EFFECTS. ) 


ANSWER: THI 


Gl 


PRIMARY ADVANTAGE OF THE RESIDUAL POLICY IS THAT UNDER IT THE FIRM 


MAKES MAXIMUM USE OF LOWER COST RETAINED EARNINGS, THUS MINIMIZING 


FLOTATION COSTS AND HENCE THE COST OF CAPITAL. ALSO, WHATEVER NEGATIVE 


SIGNALS ARE ASSOCIATED WITH STOCK ISSUES WOULD BE AVOIDED. 


HOWEVER, IF IT WERE APPLIED EXACTLY, THE RESIDUAL MODEL WOULD RESULT 


IN DIVIDEND PAYMENTS WHICH FLUCTUATED SIGNIFICANTLY FROM YEAR TO YEAR 


AS CAPITAL REQUIREM 


I 


INTS AND INTERNAL CASH FLOWS FLUCTUATED. THIS WOULD 
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> 
= 
= 
aw 
& 
Q 
HW 
ts 


INTELE EFFECTS WOULD LEAD TO A HIGHE 


C 
W. 
BECAU 
R 


E PROSPECTS, AND (2) SINC 


SE OF THESE FACTORS, FEW IF ANY PUB 


END INVESTORS CONFLICTING SIGNALS OV 


ER TIM 


EF REGARDING 


GI 


NO S$ 


D TO THE FIRM, IT WOULD BE AN “O 


THE FIRM’S 


zr 


PECIFIC CLIENTELE 


WwOUL 


iD BE 


RPHAN.” THESE SIGNALIN 


R REQUIRED RETURN ON 


WOULD MORE THAN OFFSET THE EFFECT 


ICLY OWN 


UAL MODEL ON A YEAR-TO-YEAR BASIS. 


5 


DIVID 


POLIC 
CONDI 
ABOUT 


ED FIRMS FOLLOW THE 


IN THOUGH THE RESIDUAL APPROACH IS NOT USED TO SET 


THE ANNUAL 


END, IT IS USED WHEN FIRMS ESTABLISH THEIR LONG-RUN DIV 


Yi IF “NORMALIZED” COST OF CAPITAL AND INVESTMENT OPPORT 


TIONS SUGGEST THAT IN A “NORMAL” YEAR THE 


G AND 


EQUITY 
S OF LOWER FLOTATION COSTS. 


IDEND 
UNITY 


COMPANY SHOULD PAY OUT 


60 PERCENT OF ITS EARNINGS, THIS FACT WILL BE NOTED AND USED TO 


HELP 


DETERMINE THE LONG-RUN POLICY. 


WHAT IS A DIVIDEND REINVESTMENT PLAN (DRIP), AND HOW DOES IT WORK? 


ANSWER: 


UNDER 
OF AU 


COMMON STOCK. IN AN OPEN MARKET PURCHASE 
DIVID 


A DIVIDEND REINVESTMENT PLAN (DRIP), 


SHAREHOLDERS HAVE 


TOMATICALLY REINVESTING THEIR DIVIDENDS IN SHARES OF 


ENDS TO BE REINVESTED AND THEN BUYS 


HARE 


ED BY THE VOLUME 


.5 


NVES 


T EXCESS FUNDS 


S 
REDUC 
a 
A 


DMIN 


ISTRATIVE COSTS ASSOCIAT 


r. 


HOLDERS USE THE DRIP FOR THREE REASO 


PURCHASES, (2) THE 


PLAN, A TR 
SHARES ON THE OF 


NS: ( 


DRIP IS A CONV 


, AND (3) THE COMPANY 


eal 


D WITH THE 


OPERAT 


A NEW STOCK PLAN, THE FIRM ISSUES N 


T 
THAT 
Cc 


AN OPI 


APITAL USE NEW STOCK 


IVIDEND DATE ON THE GROUNDS THAT THE 


EU OF CASH DIVIDENDS. NO FEES ARE 


EW STO 


(R THE STOCK AT A 5 PERCENT DISCO 


r 


WOULD OTHERWISE 


CHARGED, 


THE F 


USTEE POOLS AL 


THE OPTION 


iL TH! 


IRM’S 


CI 


PD 


1) BROKERAG 


E COST 


ENI 


GENERALLY 


ION. 


CK TO THE D 


AND MANY COM 


PAYS 


EN MARKET. 


S ARI 


Gl 


ENT WAY TO 


ALL 


RIP MEMBERS 


UNT FROM THE MARK 


ET PRI 


PANIES 


CE ON 


FIRM AVOIDS FLOTATION COSTS 


BE INCURRED. ONLY FIRMS THAT NEED 


Gl 


PLANS, WHIL!I 


EN MARKET PURCHASE PLAN. 


NEW EQUITY 


FIRMS WITH NO NEED FOR NEW STOCK USI! 


EA 


DESCRIBE THE SERIES OF STEPS THAT 


POLICY IN PRACTICE. 


MOST FIRMS TAKE IN SETTING DIVIDEND 


ANSWER: 


FIRMS 
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ESTABLISH DIVIDEND POLICY WITHIN TH 


r. 


FRAM 


EWORK OF TH 


EIR OV 


ERALL 
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FINANCIAL PLANS. THE STEPS IN SETTING POLICY ARE LISTED BELOW: 


1. THE FIRM FORECASTS ITS ANNUAL CAPITAL BUDGETS AND ITS ANNUAL SALES, 


ALONG WITH ITS WORKING CAPITAL NEEDS, FOR A RELATIVELY LONG-TERM 


PLANNING HORIZON, OFTEN 5 YEARS. 


2. THE TARGET CAPITAL STRUCTURE, PRESUMABLY THE ONE WHICH MINIMIZES THE 


WACC WHILE RETAINING SUFFICIENT RESERVE BORROWING CAPACITY TO 


PROVIDE “FINANCING FLEXIBILITY,” WILL ALSO BE ESTABLISHED. 


3. WITH ITS CAPITAL STRUCTURE AND INVESTMENT REQUIREMENTS IN MIND, THE 


r 


FIRM CAN ESTIMATE THE APPROXIMATE AMOUNT OF DEBT AND EQUITY 


FINANCING REQUIRED DURING EACH YEAR OVER THE PLANNING HORIZON. 


4. A LONG-TERM TARGET PAYOUT RATIO IS THEN DETERMINED, BASED ON THE 


RESIDUAL MODEL CONCEPT. BECAUSE OF FLOTATION COSTS AND POTENTIAL 


r. 


NEGATIVE SIGNALING, THE FIRM WILL NOT WANT TO ISSUE COMMON STOCK 


UNLESS THIS IS ABSOLUTELY NECESSARY. AT THE SAME TIME, DUE TO THE 


CLIENTELE EFFECT, THE FIRM WILL MOVE CAUTIOUSLY FROM ITS PAST 


DIVIDEND POLICY, IF A NEW POLICY APPEARS TO BE WARRANTED, AND IT 


WILL MOVE TOWARD ANY NEW POLICY GRADUALLY RATHER THAN IN ONE GIANT 


STEP. 


5. AN ACTUAL DOLLAR DIVIDEND, SAY $2 PER YEAR, WILL BE DECIDED UPON. 


5 


THE SIZE OF THIS DIVIDEND WILL REFLECT (1) THE LONG-RUN TARGET 


Gl 
Oo 


PAYOUT RATIO AND (2) THE PROBABILITY THAT THI IVIDEND, ONCE SET, 


WILL HAVE TO BE LOWERED, OR, WORSE YET, OMITTED. IF THERE IS A 


GREAT DEAL OF UNCERTAINTY ABOUT CASH FLOWS AND CAPITAL NEEDS, THEN A 


RELATIVELY LOW INITIAL DOLLAR DIVIDEND WILL BE SET, FOR THIS WILL 
D 


MINIMIZE THE PROBABILITY THAT THE FIRM WILL HAVE TO EITHER RE 


THE DIVIDEND OR SELL NEW COMMON STOCK. THE FIRM WILL RUN ITS 


Ct] 


, SO THAT MANAGEMENT CAN SEE WHAT IS LIKELY 


CORPORATE PLANNING MOD! 


TO HAPPEN WITH DIFFERENT INITIAL DIVIDENDS AND PROJECTED GROWTH 


RATES UNDER DIFFERENT ECONOMIC SCENARIOS. 


F. WHAT ARE STOCK REPURCHASES? DISCUSS THE ADVANTAGES AND DISADVANTAGES 
OF A FIRM’S REPURCHASING ITS OWN SHARES. 
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ANSWER: A FIRM MAY DISTRIBUTE CASH TO STOCKHOLDERS BY REPURCHASING ITS OWN 


STOCK RATHER THAN PAYING OUT CASH DIVIDENDS. STOCK REPURCHASES CAN BE 


USED (1) SOMEWHAT ROUTINELY AS AN ALTERNATIVE TO REGULAR DIVIDENDS, (2) 


TO DISPOSE OF EXCESS (NONRECURRING) CASH THAT CAME FROM ASSET SALES OR 


FROM TEMPORARILY HIGH EARNINGS, AND (3) IN CONNECTION WITH A CAPITAL 


r 


STRUCTURE CHANGE IN WHICH DEBT IS SOLD AND THE PROC 


EDS ARE USED TO BUY 


BACK AND RETIRE SHARES. 


ADVANTAGES OF REPURCHASES: 


r. 


1. A REPURCHASE ANNOUNCEMENT MAY BE VIEWED AS A POSITIVE SIGNAL THAT 


MANAGEMENT BELIEVES THE SHARES ARE UNDERVALUED. 


2. STOCKHOLDERS HAVE A CHOICE--IF THEY WANT CASH, THEY CAN TENDER THEIR 


SHARES, RECEIVE THE CASH, AND PAY THE TAXES, OR THEY CAN KEEP THEIR 


SHARES AND AVOID TAXES. ON THE OTHER HAND, ONE MUST ACCEPT A CASH 


r 


E 


DIVIDEND AND PAY TAXES ON IT. 


3% TE TH 


Gl 


COMPANY RAISES THE DIVIDEND TO DISPOSE OF EXCESS CASH, THIS 


HIGHER DIVIDEND MUST BE MAINTAINED TO AVOID ADVERSE STOCK PRIC!I 


Gl 


REACTIONS. A STOCK REPURCHASE, ON THE OTHER HAND, DOES NOT OBLIGAT! 


GI 


MANAGEMENT TO FUTURE REPURCHASES. 


4, REPURCHASED STOCK, CALL 


r 


iD TREASURY STOCK, CAN BE USED LATER IN 


MERGERS, WHEN EMPLOYEES EXERCISE STOCK OPTIONS, WHEN CONVERTIBLE 


BONDS ARE CONVERTED, AND WHEN WARRANTS ARE EXERCISED. TREASURY 


STOCK CAN ALSO BE RESOLD IN T 


EK OPEN MARKET IF THE FIRM NEEDS CASH. 


REPURCHASES CAN REMOVE A LARGE BLOCK OF STOCK THAT IS “OVERHANGING” 


THE MARKET AND K 


r 


‘EPING THE PRICE PER SHARE DOWN. 


5 


5. REPURCHASES CAN BE VARIED FROM YEAR TO YEAR WITHOUT GIVING OFF 


ADVERSE SIGNALS, WHILE DIVIDENDS MAY NOT. 


6. REPURCHASES CAN BE USED TO PRODUCE LARGE-SCALE CHANGES IN CAPITAL 


STRUCTURE. 


DISADVANTAGES OF REPURCHASES: 


1. A RI 


eal 
U 


r. 


URCHASE COULD LOWER THE STOCK’S PRICE IF IT IS TAKEN AS A 
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SIGNAL THAT THE FIRM HAS RELATIVELY FEW GOOD INVESTMENT 


r 


OPPORTUNITIES. ON THE OTHER HAND, THOUGH, A REPURCHAS 


GI 


CAN SIGNAL 


STOCKHOLDERS THAT MANAGERS ARE NOT ENGAGED IN “EMPIRE BUILDING,” 


WHERE THEY INVEST FUNDS IN LOW-RETURN PROJECTS. 


2. IF THE IRS ESTABLISHES THAT THE 


r. 


REPURCHASE WAS PRIMARILY TO AVOID 


r 


TAXES ON DIVIDENDS, THEN PENALTIES COULD BE IMPOSED. SUCH ACTIONS 


r 
r 


HAVE BEEN BROUGHT AGAINST CLOSELY HELD FIRMS, BUT TO OUR KNOWLEDGE 


CHARGES HAVE NEVE 


w 
w 


‘EN BROUGHT AGAINST PUBLICLY HELD FIRMS. 


ELLING SHAREHOLDERS MAY NOT BE FULLY INFORMED ABOUT THE REPURCHAS 


ira 


ENCE THEY MAY MAKE AN UNINFORMED DECISION AND MAY LATER SUE T 


aa} 
iz 


Gl 


S 
H 
COMPANY. TO AVOID THIS, FIRMS GENERALLY ANNOUNCE REPURCHAS! 
E 


ROGRAMS IN ADVANCE. 


GI 


4. THE FIRM MAY BID THI! 


Gl 


STOCK PRICE UP AND END UP PAYING TOO HIGH A 


zr 


PRICE FOR THE SHARES. IN THIS SITUATION, THE SELLING SHAREHOLDERS 


WOULD GAIN AT THE EXPENSE OF THE REMAINING SHAREHOLDERS. THIS COULD 


OCCUR IF A TENDER OFFER WERE MADE AND THE PRICE WAS SET TOO HIGH, OR 


IF THE R 


r 


‘PURCHASE WAS MADE IN THE OPEN MARKET AND BUYING PRESSURE 


DROVE THE PRICE ABOVE ITS EQUILIBRIUM LEVEL. 


G. WHAT ARE STOCK DIVIDENDS AND STOCK SPLITS? WHAT ARE THE ADVANTAGES AND 
DISADVANTAGES OF STOCK DIVIDENDS AND STOCK SPLITS? 


ANSWER: WHEN IT USES A STOCK DIVIDEND, A FIRM ISSUES NEW SHARES IN LIEU OF 


AYING A CASH DIVIDEND. FOR EXAMPLE, IN A 5 PERCENT STOCK DIVIDEND, 


HE HOLDER OF 100 SHARES WOULD RECEIVE AN ADDITIONAL 5 SHARES. IN 


ie 
Z 
G 


MBER OF SHARES OUTSTANDING IS INCREASED (0 


TOCK SPLIT, TH 


A 
R 
ECREASED IN A REVERSE SPLIT) IN AN ACTION UNRELATED TO A DIVIDEND 
S 
K 


UTSTANDING IS DOUBLED. A 100% STOCK DIVIDEND AND A 2-FOR-1 STOC 


PLIT WOULD PRODUCE THE SAME EFFECT, BUT THERE WOULD BE DIFFERENCES IN 


P 
T 
S 
D 
PAYMENT. FOR EXAMPLE, IN A 2-FOR-1 SPLIT, THE NUMBER OF SHARE 
O 
S 
ay 


r 


HE ACCOUNTING TREATMENTS OF THE TWO ACTIONS. 


BOTH STOCK DIVIDENDS AND STOCK SPLITS INCREASE THE NUMBER OF SHARES 


OUTSTANDING AND, IN EFFECT, CUT THE PIE INTO MORE, BUT SMALLER, PIECES. 


IF THE DIVIDEND OR SPLIT DOES NOT OCCUR AT THE SAME TIME AS SOME OTHER 


r 
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r 


EVENT WHICH WOULD ALTER PERCEPTIONS ABOUT FUTURE CASH FLOWS, SUCH AS AN 


ANNOUNCEMENT OF HIGHER EARNINGS, THEN ONE WOULD EXPECT THE PRICE OF TH 


E 


STOCK TO ADJUST SUCH THAT EACH INVESTOR’S WEALTH REMAINS UNCHANGED. 


FOR EXAMPLE, A 2-FOR-1 SPLIT OF A STOCK SELLING FOR $50 WOULD RESULT IN 


=| 
a 
Gl 


STOCK PRICE BEING CUT IN HALF, TO $25. 


IT IS HARD TO COME UP WITH A CONVINCING RATIONALE FOR SMALL STOCK 


DIVIDENDS, LIKE 5 PERC 


zr 


INT OR 10 PERCENT. NO ECONOMIC VALUE IS BEING 


CREATED OR DISTRIBUTED, YET STOCKHOLDERS HAVE TO BEAR THE 


ADMINISTRATIVE COSTS OF THE DISTRIBUTION. FURTHER, IT IS INCONVENIENT 


TO OWN AN ODD NUMBER OF SHARES AS MAY RESULT AFTER A SMALL STOCK 


DIVIDEND. THUS, MOST COMPANIES TODAY AVOID SMALL STOCK DIVIDENDS. 


ON THE OTHER HAND, THERE IS A GOOD REASON FOR STOCK SPLITS OR LARG! 


Ea 


STOCK DIVIDENDS. SPECIFICALLY, THERE IS A WIDESPREAD BELIEF THAT AN 


OPTIMAL PRICE RANGE EXISTS FOR STOCKS. THE ARGUMENT GOES AS FOLLOWS: 


IF A STOCK SELLS FOR ABOUT $20-$80, THEN IT CAN BE PURCHASED IN ROUND 


LOTS, HENCE AT REDUCED COMMISSIONS, BY MOST INVESTORS. A HIGH 


EA 


R PRICE 


WOULD PUT ROUND LOTS OUT OF TH 


r. 


PRICE RANGE OF MANY SMALL INVESTORS, 


HILE A STOCK PRICE LOWER THAN ABOUT $20 WOULD CONVEY THE IMAGE OF A 


TOCK THAT IS DOING POORLY. THUS, MOST FIRMS TRY TO KEEP THEIR STOCK 


r 


PLIT ITS STOCK OCCASIONALLY TO HOLD THE PRICE DOWN. (ALSO, COMPANIES 


HAT ARE DOING POORLY OCCASIONALLY USE REVERSE SPLITS TO RAISE THEIR 


W. 
S 
PRICES WITHIN THE $20 TO $80 RANGE. IF THE COMPANY PROSPERS, IT WILL 
S 
T 
P 


RICE.) MANY COMPANIES DO OPERATE OUTSIDE THE $20 TO $80 RANGE, BUT 


MOST STAY WITHIN IT. 


ANOTHER FACTOR THAT MAY INFLUENCE STOCK SPLITS AND DIVIDENDS IS THE 


BELIEF THAT THEY SIGNAL MANAGEMENT’S BELIEF THAT THE FUTURE IS BRIGHT. 


IF A FIRM’S MANAGEMENT WOULD BE INCLINED TO SPLIT THE STOCK OR PAY A 


STOCK DIVIDEND ONLY IF IT ANTICIPATED IMPROVEMENTS IN EARNINGS AND 


r 


r 


DIVIDENDS, THEN A SPLIT/DIVIDEND ACTION COULD PROVIDE A POSITIVE SIGNAL 


zr 


AND THUS BOOST THE STOCK PRICE. HOWEVER, IF EARNINGS AND CASH 


DIVIDENDS DID NOT SUBSEQUENTLY RISE, THE PRICE OF THE STOCK WOULD FALL 


BACK TO ITS OLD LEVEL, OR EVEN LOW 


r 


‘R, BECAUSE MANAGERS WOULD LOS 


Gl 


CI 


CREDIBILITY. 


INTERESTINGLY, ONE OF THE MOST ASTUTE INVESTORS OF THE 20TH CENTURY, 


WARREN BUFFETT, CHAIRMAN OF BERKSHIRE-HATHAWAY, HAS NEVER SPLIT HIS 


FIRM’S STOCK. BI 


GI 


RKSHIRE CURRENTLY SELLS FOR OVER $34,000 PER SHAR 


GI 


AND ITS PERFORMANCE OVER THE YEARS HAS B 


r 


‘EN ABSOLUTELY SPECTACULAR. IT 
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MAY BE THAT BERKSHIRE’S MARKET VALUE WOULD BE HIGHER IF IT HAD A 425:1 


STOCK SPLIT, OR IT MAY BE THAT THE CONVENTIONAL WISDOM IS WRONG. 
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Chapter 19 
Initial Public Offerings, Investment Banking, and 


Financial Restructuring 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


19-1 a. A closely held corporation goes public when it sells stock to the 
general public. Going public increases the liquidity of the stock, 
establishes a market value, facilitates raising new equity, and 
allows the original owners to diversify. However, going public 
increases business costs, requires disclosure of operating data, and 
reduces the control of the original owners. The new issue market is 
the market for stock of companies that go public, and the issue is 
called an initial public offering (IPO). 


b. A rights offering occurs when a corporation sells a new issue of 
common stock to its existing stockholders. Each stockholder 
receives a certificate called a stock purchase right, or right, 
giving the stockholder the option to purchase a specified number of 
the new shares. The rights are issued in proportion to the amount 
of stock that each shareholder currently owns. 


c. A public offering is an offer of new common stock to the general 
public; in other words, an offer in which the existing shareholders 


are not given any preemptive right to purchase the new shares. A 
private placement is the sale of stock to only one or a few 
investors, usually institutional investors. The advantages of 


private placements are lower flotation costs and greater speed, 
since the shares issued are not subject to SEC registration. 


d. A venture capitalist is the manager of a venture capital fund. The 
fund raises most of its capital from institutional investors and 
invests in start-up companies in exchange for equity. The venture 


capitalist gets a seat on the companies’ boards of directors. 
Before an IPO, the senior management team and the investment banker 
make presentations to potential investors. They make presentations 
in tent to twenty cities, with three to five presentations per day, 
over a two week period. The spread is the difference between th 
price at which an underwriter sells the stock in an IPO and the 
proceeds that the underwriter passes on to the issuing firm. In 
other words, it is the fee collected by th underwriter, and it 
usually is seven percent of the offering price. 


e. The Securities and Exchange Commission (SEC) is a government agency 
which regulates the sales of new securities and the operations of 
securities exchanges. The SEC, along with other government agencies 


and self-regulation, helps ensure stable markets, sound brokerage 
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firms, and the absence of stock manipulation. Registration of 
securities is required of companies by the SEC before the securities 


can be offered to the public. The registration statement is used to 
summarize various financial and legal information about the company. 
Frequently, companies will file a master registration statement and 


then update it with a short-form statement just before an offering. 
This procedure is termed shelf registration because companies put 
new securities “on the shelf” and then later sell them when the 
market is right. Blue sky laws are laws that prevent the sale of 
securities that have little or no asset backing. The margin is the 
percentage of a stock’s price that an investor has borrowed in order 
to purchase the stock. The SEC sets margin requirements, which is 
the maximum percentage of debt that can be used to purchase a stock. 
The SEC also controls trading by corporate insiders, who are the 
officers, directors, and major stockholders of the firm. 


f. A prospectus summarizes information about a new security issue and 


the issuing company. A “red herring,” or preliminary prospectus, 
may be distributed to potential buyers prior to approval of the 
registration statement by the SEC. After the registration has 
becom ffective, the securities, accompanied by the prospectus, may 


be offered for sale. 


g. The National Association of Securities Dealers (NASD) is an industry 
group primarily concerned with the operation of the over-the-counter 
(OTC) market. 


h. A best efforts arrangement versus an underwritten sale refer to two 


methods of selling new stock issues. In a best efforts sale, the 
investment banker is only committed to making every effort to sell 
the stock at the offering price. In this case, the issuing firm 


bears the risk that the new issue will not be fully subscribed. If 
the issue is underwritten, the investment banker agrees to buy the 
entire issue at a set price, and then resells the stock at the 
offering price. Thus, the risk of selling the issue rests with the 
investment banker. 


i. A zero coupon bond has no coupons, thus pays no annual interest. 
The bondholder only receives the par value at maturity. Therefore, 
zero coupon bonds have certain advantages to both the issuer and 
bondholder, especially bondholders that are tax exempt, such as 
pension funds. An original issue discount (OID) bond is one which 
was issued at a price well below its par value. An OID bond can be 
either a zero coupon bond or a bond with an interest rate 
substantially lower than the current market rate. 


3. Refunding occurs when a company issues debt at current low rates and 
uses the proceeds to repurchase one of its existing high coupon rate 
debt issues. Often thes ar callable issues, which means the 
company can purchase the debt at a lower-than-market price. 
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k. Project financings are arrangements used to finance mainly large 
capital projects such as energy explorations, oil tankers, 
refineries, utility power plants, and so on. Usually, one or more 
firms (sponsors) will provide the equity capital required by the 
project, while the rest of the project’s capital is supplied by 
lenders and lessors. The most important aspect of project financing 
is that the lenders and lessors do not have recourse against the 
sponsors; they must be repaid from the project’s cash flows and the 
equity cushion provided by the sponsors. 


1. Securitization is the process whereby financial instruments that 
were previously thinly traded are converted to a form that creates 


greater liquidity. Securitization also applies to the situation 
where specific assets are pledged as collateral for securities, and 
hence asset-backed securities ar created. One example of the 


former is junk bonds; an example of the latter is mortgage-backed 
securities. 


m. Maturity matching refers to matching the maturities of debt used to 
finance assets with the lives of the assets themselves. The debt 
would be amortized such that the outstanding amount declined as the 
asset lost value due to depreciation. 


19-2 No. The role of the investment banker is more important if the stock 
demand curve has a steep slope and the negative signaling effect is 
substantial. Under such conditions, the investment banker will have a 


harder time holding up the stock price. 


19-3 No. The real value of a security is determined by the equilibrium 
forces of an efficient market. Assuming that the information provided 
on newly issued securities is accurate, the market will establish the 


value of a security regardless of the opinions rendered by the SEC, or, 
for that matter, opinions offered by any advisory service or analyst. 


19-4 a. Going public would tend to make attracting capital easier and to 
decrease flotation costs. 


b. The increasing institutionalization of the “buy side” of the stock 
and bond markets should increase a firm’s ability to attract capital 
and should reduce flotation costs. 


c. Financial conglomerates can offer a variety of financial services 
and types of investments, thus it seems a company’s ability to 
attract capital would increase and flotation costs would decrease. 


d. Elimination of the preemptive right would likely not affect a large 
company where percentage ownership is not as important. Indeed, the 
trend today seems to be for companies to eliminate the preemptiv 
right. 
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f. The introduction of shelf registration tended to speed up SEC review 
time and lower the costs of floating each new issue. Thus, the 
company’s ability to attract new capital was increased. 


19-5 Investment bankers must investigate the firms whose securities they 
sell, simply because, if an issue is overvalued and suffers marked 
price declines after the issue, the banker will find it increasingly 
difficult to dispose of the new issue. In other words, reputation is 
highly important in the investment banking industry. 


19-6 a. The average investor in a listed firm is not really interested in 
maintaining his proportionate share of ownership and control. If he 
wanted to increase his ownership, he could simply buy more stock on 
the open market. Consequently, most investors are not concerned 
with whether new shares are sold directly to the public (at about 
market prices) or through rights offerings. However, if a rights 
offering is being used to effect a stock split, or if it is being 
used to reduce the underwriting cost of an issue (by substantial 
underpricing), it may well b beneficial to the firm and its 
stockholders. 


b. The preemptive right is clearly important to the stockholders of 
privately-owned firms whose owners are interested in maintaining 
their relative control positions. 


c. In general, distribution will be wider if stock is sold directly to 
underwriters, who in turn sell it to the general public. 


d. A firm would desire a wider distribution of its stock for the 
following reasons: 


1. To increase the size of its market for future stock issues. 


2. To increase the number of shareholders, thus improving the 
feasibility of management control or control by a group with 5 to 
10 percent of the company’s stock. 


3. To meet organized security exchange’s requirements of a wide 
geographic distribution of stockholders throughout the country. 


4. To gain potential customers, as stockholders will be favorably 
disposed to patronize the firm. 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


19-1 a. $5 per share 
Gross proceeds = (3,000,000) ($5) = $15,000,000. 
Net profit = $15,000,000 - $14,000,000 - $300,000 


$700,000. 


b. $6 per share 
Gross proceeds = (3,000,000) ($6) = $18,000,000. 
Net profit = $18,000,000 - $14,000,000 - $300,000 = $3,700,000. 


c. $4 per share 
Gross proceeds = (3,000,000) ($4) = $12,000,000. 
Net profit = $12,000,000 - $14,000,000 - $300,000 


-$2,300,000. 


19-2 Net proceeds per share = $22(1 - 0.05) = $20.90. 
Number of shares to be sold = ($20,000,000 + 150,000)/$20.90 = 964,115 
shares. 


19-3 a. If 100 shares are outstanding, then w hav Eh! following for 


Edelman: 
1996 2001 
Earnings per share $8,160 $12,000 
Dividends per share 4,200 6,000 
Book value per share 90,000 


b. Using the following two equations, the growth rate for EPS and DPS 
can be determined. 


(1 + gzps)5 EPSog = EPSoi. 
(1 + gpps)° DPSo¢ = DPSoi. 


Jers Opps 
Kennedy 8.4% 8.4% 
Strasburg 6.4 6.4 
Edelman 8.0 7.4 


c. Based on the figures in Part a, it is obvious that Edelman’s stock 
would not sell in the range of $25 to $100 per share. The small 
number of shares outstanding has greatly inflated EPS, DPS, and book 
value per share. Should Edelman attempt to sell its stock based on 
the EPS and DPS above, it would have difficulty finding investors at 
the economically justified price. 
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Cr 


Edelman’s management would probably be wise to split the stock so 
that EPS, DPS, and book value were closer to those of Kennedy and 
Strasburg. This would bring the price of the stock into a more 
reasonable range. 


A 4,000-for-1 split would result in 400,000 shares outstanding. Et 
Edelman has 400,000 shares outstanding, then we would have the 
following: 


1996 2001 
Earnings per share $2.04 S$ 3.00 
Dividends per share 1.05 1.50 
Book value per share 22.50 
ROE 
Kennedy 15.00% 
Strasburg 13.64 
Edelman 13°..33 


Payout Ratio 
1996 2001 


Kennedy 50% 50% 
Strasburg 50 50 
Edelman Sa 50 


All three companies seem to be following similar dividend policies, 
paying out about 50 percent of their earnings. 


D/A is 43 percent for Kennedy, 37 percent for Strasburg, and 55 
percent for Edelman. This suggests that Edelman is more risky, 
hence should sell at relatively low multiples. 


P/E 
Kennedy $36/$4.50 = 8.00x 
Strasburg $65/$7.50 = 8.67 


These ratios are not consistent with g and ROE; based on gs and 
ROES, Kennedy should have the higher P/E. Probably size, listing 


= 


status, and debt ratios are offsetting g and ROE. 


The market prices of Kennedy and Strasburg yield the following 
multiples: 


Multiple of Multiple of Multiple of Book 

EPS, 2001 DPS, 2001 Value per Share, 20018 
Kennedy 8.00x 16.00x 1.20x 
Strasburg OasOy Ly. 33 11-8 
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19-4 


Applying these multiples to the data in Part e, we obtain the 
following market prices: 
Indicated Market Price 
for Edelman Stock 
Based on Data of: 
Kennedy Strasburg 
Based on earnings, 2001 $24.00 $26.01 
Based on dividends, 2001 24.00 26.00 
Based on book value per share 27.00 263.95 
pie PAPE) 4g. 
F, 
a 2.25(1.084 
Kennedy : -45 = 15.18. 
$36 
a 3.75(1.064 
Strasburg a | 46 = 12.54%. 
$65 
a D 
Edelman P= _—, 
k-g 
1.50(1.077 
Based on Kennedy: PRo= = $21.54. 


1.50(1.077) 


0.152 — 0.077 


= $33.66. 


Based on Strasburg: P, = 


The potential 
$33.66 a share. 
the low end of the range: 
Edelman is relatively small, 
traded on an exchange. 


range, 


(1) 
and 
The 


based on these 
The data suggest that 
Edelman has a high debt ratio, 


(3) 


actual 


negotiations between the underwrit 
the exact price would be, 


$21.54, 


a. Since the 
0.11 ($40,000,000) 7 
deductible expense, so 
$4,400,000(1 - T) 


E 


call premium is 11 
$4,400,000. 
the 
= $4,400,000(0.60) 


035125.= 0.077 


data, is between $21.54 and 
the price would be set toward 
(2) 
Edelman is new and will not be 
price would be based on 
Edelman; we cannot say what 


and 


but the price would probably be set below 
with $20 being a reasonable guess. 


percent, the total premium is 
However, this is a tax 
relevant after-tax cost is 


= $2,640,000. 


b. The dollar flotation cost on the new issue is 0.04($40,000,000) = 


$1,600,000. 
henc th 


This cost is 
after-tax cost is 
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not 
also 
flotation cost can be amortized and 


immediately tax deductible, and 
$1,600,000. (Note that the 
xpensed over the life of the 
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issue. The value of this tax savings will be calculated in Part 
Six) 


c. The flotation costs on the old issue were 0.06($40,000,000) = 
$2,400,000. These costs were deferred and are being amortized 
over the 25-year life of the issue, and hence $2,400,000/25 = 
$96,000 are being expensed each year, or $48,000 each 6 months. 
Since the bonds were issued 5 years ago, (5/25) ($2,400,000) = 
$480,000 of the flotation costs have already been expensed, and 
(20/25) ($2,400,000) = $1,920,000 remain unexpensed. 

If the issue is refunded, the unexpensed portion of the 
flotation costs can b immediately xpensed, and this would 
result in a tax savings of 1T($1,920,000) = 0.40($1,920,000) = 
$768,000. 


d. The net after-tax cash outlay is $3,472,000, as shown below: 


Old issue call premium $2,640,000 
New issue flotation cost 1,600,000 
Tax savings on old issue 

flotation costs (768,000) 
Net cash outlay $3,472,000 


e. The new issue flotation costs of $1,600,000 would be amortized 
over the 20-year life of the issue. Thus, $1,600,000/20 = 
$80,000 would b xpensed each year, or $40,000 each 6 months. 
The tax savings from this tax deduction is (0.40)$40,000 = 
$16,000 per semiannual period. 

By refunding the old issue and immediately xpensing the 
remaining old issue flotation costs, the firm forgoes the 
opportunity to continue to expense the old flotation costs over 


time. Specifically, $2,400,000/25 = $96,000 each year, or 
$48,000 semiannually. The value of each $48,000 deduction 
forgone is 0.40($48,000) = $19,200. 

f£. The interest on the old issue is 0.11($40,000,000) = $4,400,000 
annually, or $2,200,000 semiannually. Since interest payments 
are tax deductible, the after-tax semiannual amount is 
0.6($2,200,000) = $1,320,000. 

The new issue carries an 8 percent coupon rate. Therefore, 
the annual interest would be 0.08($40,000,000) = $3,200,000, or 
$1,600,000 semiannually. The after-tax cost is thus 
0.6($1,600,000) = $960,000. Thus, the after-tax net interest 


savings if refunding takes place would be $1,320,000 — $960,000 = 
$360,000 semiannually. 


g. The net amortization tax effects are -$3,200 per year for 20 
years, while the net interest savings are $360,000 per year for 
20 years. Thus, the net semiannual cash flow is $356,800, as 
shown below. 
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SEMIANNUAL FLOTATION COST TAX EFFECTS: 

Semiannual tax savings on new flotation: $16,000 
Tax benefits lost on old flotation: (19,200) 
Net amortization tax effects (S_ 3,200) 
SEMIANNUAL INTEREST SAVINGS DUE TO REFUNDING: 
Semiannual interest on old bond: $1,320,000 
Semiannual interest on new bond: (960,000) 
Net interest savings S 360,000 
Semiannual cash flow: S 356,800 


The cash flows are based on contractual obligations, and hence 


have about the same amount of risk as the firm's debt. Further, 
the cash flows are already net of taxes. Thus, the appropriate 
interest rate is GST's after-tax cost of debt. (The source of 


the cash to fund the net investment outlay also influences the 
discount rate, but most firms use debt to finance this outlay, 
and, in this case, the discount rate should be the after-tax cost 
of debt.) Finally, since we are valuing future flows, the 
appropriate debt cost is today's cost, or the cost of the new 
issue, and not the cost of debt floated 5 years ago. Thus, the 
appropriate discount rate is 0.6(8%) = 4.8% annually, or 2.4 
percent per semiannual period. 

At this discount rate, the present value of the semiannual net 
cash flows is $9,109,425: 


PV = $356,800 (PVIFA2.43,40) = $9,109,425. 


Alternatively, using a financial calculator, input N = 40, I = 
2.4, PMT = -356800, FV = 0, PV =? PV = $9,109,413. 


h. The bond refunding would require a $3,472,000 net cash outlay, 
but it would produce $9,109,413 in net savings on a present value 
basis. Thus, the NPV of refunding is $5,637,413: 


PV of net benefits $9,109,413 

Cost (3,472,000) 

Refunding NPV $5,637,413 
The decision to refund now rather than wait till later is much 
more difficult than finding the NPV of refunding now. If 


interest rates wer xpected to fall, and hence GST would be able 
to issue debt in the future below today's 8 percent rate, then it 
might pay to wait. However, interest rate movements are very 
difficult, if not impossible, to forecast, and hence most 
financial managers would probably take the "bird-in-the-hand" and 
refund now with such a large NPV. Note, though, that if the NPV 
had been quite small, say $1,000, management would have 
undoubtedly waited, hoping that interest rates would fall 


Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. Answers and Solutions: 19 -9 


further, and the cost of waiting ($1,000) would not have been 
high enough to worry about. 


19-5 a. Investment outlay required to refund the issue: 


Call premium on old issue: $5,400,000 
New flotation cost: 5,000,000 
Tax savings on old flotation: (1,666, 667) 
Additional interest on old issue: 450,000 
Interest earned on investment: (225,000) 
Total investment outlay: $8,958, 333 


Annual Flotation Cost Tax Effects: 


Annual tax savings on new flotation: $ 80,000 
Tax benefits lost on old flotation: (66,667) 
Amortization tax effects S 13:33:33 


Annual Interest Savings Due to Refunding: 


Annual interest on old bond: $5,400,000 
Annual interest on new bond: (4,500,000) 
Net interest savings S$ 900,000 
Annual cash flows: S 913,333 
NPV of refunding decision: S257 KE 128 


Using a financial calculator, enter the cash flows into the cash 
flow register, I = 6, NPV = ? NPV = $2,717,128. 


b. The company should consider what interest rates might be next 
year. If there is a high probability that rates will drop below 
the current rate, it may be more advantageous to refund later 


versus now. If there is a high probability that rates will 
increase, the firm should act now to refund the old issue. Also, 
the company should consider how much ill will is created with 
investors if the issue is called. If Tarpon is highly dependent 
on a small group of investors, it would want to avoid future 
difficulty in obtaining financing. However, bond issues are 


callable after a certain time and investors expect them to be 
called if rates drop considerably. 
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SOLUTION TO SPREADSHEET PROBLEM 


19-6 a. Price of a zero coupon bond = $1,000 (PVIFi2s,i0) = $1,000(0.3220) = 
$322.00. 
Alternatively, 
Inputs 10 12 0 1000 
Output = 322 


Therefore, th number of bonds which must be sold to raise $400 
million is 


$400,000,000 
$322.00 


= 1,242,236 bonds. 


400,000 annual payment bonds must be sold to raise the needed $400 


million: 
400,000,000 
§ = 400,000. 
$1,000 
b. Zero coupon bond: 
To a tax-exempt holder, the YTM would be 12 percent. To a 50 


percent tax bracket holder, the YTM would be 5.69 percent, computed 
as follows: 


Discount = $1,000 - $322.00 = $678.00. 


The discount must be amortized over the life of the bond and taxed 
as ordinary income. Therefore, th holder pays taxes on the 
discount equal to the annual discount times the tax rate, which in 
this case is $67.80(0.5) = $33.90. This is a negative cash flow to 
the holder over th lif of the bond. In Year 10, the holder 
receives $1,000 less the taxes paid on the amortized discount. 


0 1 2 9 10 
eee | 
=322'00 -33.90 =3:3%'9.0 -33.90 +1,000.00 
= 33090 
+ 966.10 


The discount rate which equates this series of cash flows with zero 
is 5.69 percent, which is the YTM. 
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Annual payment bond: 
Annual payment bond: 


To a tax-exempt holder, the YTM would be 14 percent. To a 50 
percent tax bracket holder, the YTM would be 7 percent, since the 
holder would only receive a coupon of $140(0.5) = $70 annually. 


c. Zero coupon bond (assuming a tax rate of 34 percent): 
Southern States Insurance would record after-tax amortization 


expense in the amount of $67.80(0.34) = $23.05 annually. 
0 1 2 9 10 
eee | 
+322.00 +23.05 +23.05 +23.05 -1,000.00 
+23.05 
= 976.95 


The YTM of this series of cash flows is 7.63 percent. 


Annual payment bond: 


Southern States Insurance would be able to deduct $47.60 of interest 
expense, annually: $140(0.34) = $47.60. Therefore, Southern 
States’ annual cash outflow equals $92.40, so its YTM = 9.24%. 


0 1 2 9 10 
4 


1 
+1,000.00 -92.40 -92.40 -92.40 -1,092.40 
d. Investors might buy zero coupon bonds because (1) there is no risk 
of calling the bonds, and (2) there is no reinvestment rate risk-- 
investors are locked into a 12 percent YTM. Thus, holders do not 
have to worry about reinvesting coupon payments at low rates if 
interest rates should fall, which is particularly important to 
pension funds, life insurance companies, and so on. 


e. 1. The bond is not callable--Southern States Insurance cannot refund 
it if interest rates fall. 


2. Southern States Insurance will have a very large nondeductible 
cash outlay coming up in 10 years. 


f. YTM, Zero coupon = 4.81% at 50% tax rate, 10% for tax exempt. 
YTM, Annual coupon = 6.00% at 50% tax rate, 12% for tax exempt. 


The differential between the bond yields has decreased from 1.31 to 


ae Eee Investors might be more willing to purchase the zero coupon 
bond since the differential has decreased and the zero coupon bond 
has no risk of being called and no reinvestment rate risk. We don’t 


really know what differential investors would require for 
compensation of the added risk of the annual payment bond but a 
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smaller differential may cause the zero coupon bond to be more 


at 


ractive. 
At a 10% pre-tax YTM, the after-tax yield would be 10% on both 


bonds to a tax exempt holder, but to a 50% bracket investor the YTM 
would be 5% on the regular bond but only 4.81% on the zero. This 
occurs because the investor would, under our assumptions, be paying 


tax 
for 
for 


s before receiving any cash from the zeros. The reverse holds 
the corporation--the cost of the zero would be 6.43% versus 6.6% 
the regular bond. On a yield basis only, tax exempt investors 


would buy the zeros and taxable investors the regular bonds. At 
equilibrium, yields would probably not be equal. 
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CYBERPROBLEM 


19-7 Th detailed solution for the cyberproblem is available on the 
instructor’s side of the Harcourt College Publishers’ web site, 
http://www. harcourtcollege.com/finance/theoryl0e. 
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MINI CASE 


RANDY’S, A FAMILY-OWNED RESTAURANT CHAIN OPERATING IN ALABAMA, HAS GROWN TO 
THE POINT WHERE EXPANSION THROUGHOUT THE ENTIRE SOUTHEAST IS FEASIBLE. THE 
PROPOSED EXPANSION WOULD REQUIRE THE FIRM TO RAISE ABOUT $15 MILLION IN NEW 
CAPITAL. BECAUSE RANDY’S CURRENTLY HAS A DEBT RATIO OF 50 PERCENT, AND ALSO 
BECAUSE THE FAMILY MEMBERS ALREADY HAVE ALL THEIR PERSONAL WEALTH INVESTED IN 
THE COMPANY, THE FAMILY WOULD LIKE TO SELL COMMON STOCK TO THE PUBLIC TO 
RAISE THE $15 MILLION. HOWEVER, THE FAMILY DOES WANT TO RETAIN VOTING 
CONTROL. YOU HAVE BEEN ASKED TO BRIEF THE FAMILY MEMBERS ON THE ISSUES 
INVOLVED BY ANSWERING THE FOLLOWING QUESTIONS: 


A. WHAT AGENCIES REGULATE SECURITIES MARKETS? 


HE MAIN AGENCY THAT REGULATES THE SECURITIES MARKET IS THE 


r. 


ECURITIES AND EXCHANGE COMMISSION. SOME OF THE RESPONSIBILITIES OF 


Tr. 


OMPANTES WHOSE SECURITIES ARE LISTED ON AN EXCHANGE MUST FILE 


T 
S 
THE SEC INCLUDE: REGULATION OF ALL NATIONAL STOCK EXCHANGES--— 
C 
A 


NNUAL REPORTS WITH THE SEC; PROHIBITING MANIPULATION BY POOLS OR 


WASH SALES; CONTROLS OVER TRADING BY CORPORATE INSIDERS; AND CONTROL 


E 


OVER THE PROXY STATEMENT AND HOW IT IS USED TO SOLICIT VOTES. 


THE FEDERAL RESERVE BOARD CONTROLS FLOW OF CREDIT INTO SECURITY 


TRANSACTIONS THROUGH MARGIN REQUIREMENTS. STATES ALSO HAVE SOME 
CONTROL OV. 


r. 


‘R THE ISSUANCE OF NEW SECURITIES WITHIN THEIR BOUNDARIES. 


THE SECURITIES INDUSTRY ITSELF REALIZES THE IMPORTANCE OF STABLE 


r 


MARKETS, THEREFORE, THE VARIOUS EXCHANGES WORK CLOSELY WITH THE SEC 


TO POLICE TRANSACTIONS AND TO MAINTAIN TH 


r. 


INTEGRITY AND CREDIBILITY 


OF THE SYSTEM. 


B. HOW ARE START-UP FIRMS USUALLY FINANCED? 


ANSWER: THE FIRST FINANCING COMES FROM THE FOUNDERS. THE FIRST EXTE 


r. 


R 
FINANCING COMES FROM ANGELS, WHO ARE WEALTHY INDIVIDUALS. THE NEXT 
EF 


EXTERNAL FINANCING COMES FROM A VENTURE CAPITAL FUND. THE 
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RAISES CAPITAL FROM INSTITUTIONAL INVESTORS, USUALLY AROUND $70 TO 


$80 MILLION. THE MANAGERS OF THE FUND ARE CALLED VENTURE 


CAPITALISTS. THE FUND INVESTS IN TEN TO TWELVE COMPANIES, AND THE 


VENTURE CAPITALIST SITS ON THEIR BOARDS. 


Cc. DIFFERENTIATE BETWEEN A PRIVATE PLACEMENT AND A PUBLIC OFFERING. 


ANSWER: IN A PRIVATE PLACEMENT STOCK IS SOLD DIRECTLY TO ONE OR A SMALL 


GROUP OF INVESTORS RATHER THAN BEING 


ISTRIBUTED TO THE PUBLIC AT 


D 
ADVANTAGE OF LOWER FLOTATION 


Gl 


LARGE. 


Gl 


A PRIVATE PLACEMENT HAS TH 


COSTS; HOWEVER, SINCE THE STOCK WOULD BE BOUGHT BY A SMALL NUMBER OF 


OUTSIDERS, IT WOULD NOT BE ACTIVELY TRADED, AND A LIQUID MARKET 


Gl 


WOULD NOT EXIST. FURTHI IT WOULD NOT HAVE GONE THROUGH T 


Gl 


R, SINC] 


[I] 
[I] 


UNABLI 


SEC REGISTRATION PROCESS, THE HOLDERS WOULD B 


H 
TO SELL IT 
R 


EXCEPT TO A RESTRICTED SET OF “SOPHISTICATED” INVESTORS. FURTHE 


IT MIGHT BE DIFFICULT TO FIND INVESTORS WILLING TO INVEST LARGE SUMS 


IN THE COMPANY AND YET BE MINORITY STOCKHOLDERS. THUS, MANY OF THE 


T. 


T. 


ADVANTAGES LISTED ABOVE WOULD NOT BE OBTAINED. FOR THESE REASONS, A 


PUBLIC PLACEMENT MAKES MORE SENSE IN RANDY’S SITUATION. 


D. WHY WOULD A COMPANY CONSIDER GOING PUBLIC? WHAT ARE SOME ADVANTAGES 
AND DISADVANTAGES? 


ANSWER: A FIRM IS SAID TO BE “GOING PUBLIC” WHEN IT SELLS STOCK TO THE 


UBLIC FOR THE FIRST TIME. A COMPANY’S FIRST STOCK OFFERING TO THE 


r. 


UBLIC IS CALLED AN “INITIAL PUBLIC OFFERING (IPO) .” THUS, RANDY’S 


P 

P 

WILL GO PUBLIC IF IT GOES THROUGH WITH ITS PLANNED IPO. THERE ARE 
SEVERAL ADVANTAGES AND DISADVANTAGES TO GOING PUBLIC: 


ADVANTAGES TO GOING PUBLIC: 


r. 


r. 


e GOING PUBLIC WILL ALLOW THE FAMILY MEMBERS TO DIVERSIFY THEIR 


ASSETS AND REDUCE THE RISKINESS OF THEIR PERSONAL PORTFOLIOS. 


e IT WILL INCREASE THE LIQUIDITY OF THE FIRM’S STOCK, ALLOWING THE 


Gl 


FAMILY STOCKHOLDERS TO SELL SOME STOCK IF THEY NEED TO RAIS 


CASH. 
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e IT WILL MAKE IT EASIER FOR THE FIRM TO RAIS! 


WOULD HAVE A DIFFICULT TIME TRYING TO SELL STOCK PRIVATELY TO AN 


Gl 


FUNDS. THE FIRM 


INVESTOR WHO WAS NOT A FAMILY MEMBER. OUTSIDE 


INVESTORS WOULD BE 


MORE WILLING TO PURCHAS 


r. 


THE STOCK OF A PUBLICLY HELD CORPORATION 


7] 


WHICH MUST FILE FINANCIAL REPORTS WITH THE SEC 


e GOING PUBLIC WILL ESTABLISH A VALUE FOR THE FIRM. 


r. 


DISADVANTAGES TO GOING PUBLIC: 


e THE FIRM WILL HAVE TO FILE FINANCIAL REPORTS WITH THE SEC AND 


r 


U 
ea 


PREPARING THESE REPORTS. 


ERHAPS WITH STATE OFFICIALS. THERE IS A COST INVOLV 


Gl 


D IN 


e THE FIRM WILL HAVE TO DISCLOSE OPERATING DATA TO THE PUBLIC. 


MANY SMALL FIRMS DO NOT LIKE HAVING TO DO THIS, BECAUSE SUCH 


r. 


INFORMATION IS AVAILABLE TO COMPETITORS. 


ALSO, SOME OF THE 


FIRM’S OFFICERS, DIRECTORS, AND MAJOR STOCKHOLDERS WILL HAVE TO 


Tr. 


ESTIMATE THEIR NET WORTH. 


e MANAGERS OF PUBLICLY-OWNED CORPORATIONS HAV! 


= 
py 


r. 


TIME ENGAGING IN DEALS WHICH BENEFIT THEM 


PERSONAL 


DISCLOSE THEIR STOCK HOLDINGS, MAKING IT EASY FOR OTHERS TO 


Gl 


A MORI DIFFICULT 


El 


BENEFITS. 


e IF THE COMPANY IS VERY SMALL, ITS STOCK MAY NOT BE TRAD 


T. 


PAYING THEMSELVES HIGH SALARIES, HIRING FAMILY MEMBERS, AND 
NJOYING NOT-STRICTLY-NECESSARY, BUT TAX-D 


EDUCTIBLE, FRINGE 


Y, SUCH AS 


Gl 
UO 


ACTIVELY AND THE MARKET PRICE MAY NOT REFLECT THE STOCK’S TRU 


(eA 


RECOGNIZED BY KEY 


VALUE. 
THE ADVANTAGES OF PUBLIC OWNERSHIP WOULD BE 
EMPLOYEES, WHO WOULD MOST LIKELY BE GRANTED STOCK OPTIONS, WHICH 


WOULD CERTAINLY BE MORE VALUABLE IF THE STOCK WERE 


G 


PUBLICLY TRADED. 


E. WHAT ARE THE STEPS OF AN INITIAL PUBLIC OFFERING? 
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ANSWER: SELECT AN INVESTMENT BANKER, FILE THE S-1 REGISTRATION DOCUMENT WITH 


=| 


HE SEC, CHOOSE A PRICE RANGE FOR THE PRELIMINARY, OR “RED HERRING,” 


E 


Tr. 


A) 
wm 
oO 
nN 
vU 


ECTUS, GO ON A ROADSHOW, SET FINAL PRICE ON FINAL PROSPECTUS. 


F. WHAT CRITERIA ARE IMPORTANT IN CHOOSING AN INVESTMENT BANKER? 

ANSWER: (1) REPUTATION AND EXPERIENCE IN THE INDUSTRY. (2) EXISITNG MIX OF 
INSTITUTIONAL AND RETAIL (1.E., INDIVIDUAL) CLIENTS. (3) SUPPORT IN 
THE POST-IPO SECONDARY MARKET, ESPECIALLY THE REPUTATION OF THE 


ANALYST WHO WILL COVER THE STOCK. 


G. WOULD COMPANIES GOING PUBLIC USE A NEGOTIATED DEAL OR A COMPETITIVE 


BID? 


Lt] 
I 
rs 


ANSWER: THE FIRM WOULD ALMOST CERTAINLY US! 


A NEGOTIATED DEAL. T 


COMPETITIVE BID PROCESS FOR SETTING INVESTMENT BANKERS’ FEES I 


r. 


S 
FEASIBLE ONLY FOR LARGE, WELL-ESTABLISHED FIRMS ON LARGE ISSUES, AND 
S 


EVEN HERE THE USE OF BIDS IS RARE FOR EQUITY ISSUES. THIS I 


ECAUSE THE PROCESS OF MAKING A BID IS COSTLY (MAINLY FOR THE 


ESEARCH NECESSARY TO ESTABLISH THE PRICE, BUT ALSO BECAUSE OF THE 


NCUR THESE COSTS UNLESS THEY WERE ASSURED OF GETTING THE DEAL OR 


B 
R 
NEED FOR SEC REGISTRATION), AND INVESTMENT BANKERS SIMPLY WOULD NOT 
I 
T 


HE ISSUE WAS SO LARGE THAT A HUGE FE 


r. 


if AWAITED THE WINNER. 


H. WOULD THE SALE BE ON AN UNDERWRITTEN OR BEST EFFORTS BASIS? 


ANSWER: MOST STOCK OFFERINGS ARE DONE ON AN UND 


Gl 


RWRITTEN BASIS, BUT THE 


PRICE IS NOT SET UNTIL THE INVESTMENT BANKER HAS CHECKED INVESTORS 


FOR INTEREST IN THE STOCK, AND HAS RECEIVED ORAL ASSURANCES OF 


COMMITMENTS AT A PRICE THAT WILL VIRTUALLY GUARANTEE THE SUCCESS OF 


r. 


THE OFFERING BARRING A MAJOR STOCK MARKET COLLAPSE. SO, THERE IS 


LITTLE EFFECTIVE DIFFERENCE BETWEEN A BEST EFFORTS AND AN 


UNDERWRITTEN DEAL. 


I. WITHOUT ACTUALLY DOING ANY CALCULATIONS, DESCRIBE HOW THE 


PRELIMINARY OFFERING RANGE FOR THE PRICE OF AN IPO WOULD BE 
DETERMINED? 
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ANSWER: SINCE THE FIRM IS GOING PUBLIC FOR THE FIRST TIME, THERE IS NO 


ESTABLISHED PRICE FOR ITS STOCK. THE FIRM AND ITS INVESTMENT BANKER 


T. 


WOULD PROJECT FUTURE EARNINGS AND FREE CASH FLOWS. THE BANKER WOULD 


HEN COMPARE THE FIRM WITH OTHER RESTAURANT FIRMS OF SIMILAR SIZE. 


FIRM’S STOCK 


E 


T 
THE BANKER WOULD TRY TO DETERMINE A PRICE RANGE FOR THI 
B 


Y APPLYING THE PRICE/EARNINGS RATIOS, PRICE/DIVIDENDS RATIOS, AND 


PRICE/BOOK VALUE RATIOS OF SIMILAR FIRMS TO TH 


Gl 


FIRM’S EARNINGS, 


DIVIDENDS, AND BOOK VALUE DATA. THE BANKER WOULD ALSO DETERMINE THE 


PRICE AT WHICH TH 


Gl 


FIRM’S STOCK WOULD HAVE TO SELL TO EARN THE SAME 


RATE OF RETURN AS OTHER FIRMS IN ITS INDUSTRY. ON TH 


Gl 


BASIS OF ALL 


THESE FACTORS, THE INVESTMENT BANKERS WOULD DETERMINE A BALLPARK 


E RE. E F E E F E 2h, E 
PRIC THEY WOULD THEN SPECIFY A RANG (I $10 TO $12) IN THE 


ine] 
7) 


ELIMINARY PROSPECTUS. 


J. WHAT IS A ROADSHOW? WHAT IS BOOKBUILDING? 


ANSWER: THE SENIOR MANAGEMENT TEAM, THE INVESTMENT BANKER, AND THE LAWYER 


MAKE PRESENTATIONS TO POTENTIAL INSTITUTIONAL INVESTORS. THEY 


Gl 


USUALLY VIST TEN TO TWENTY CITIES, AND MAKE THREE TO FIV 


PRESENTATIONS IN EACH CITY. MANAGEMENT CAN’T SAY ANYTHING THAT IS 


NOT IN THE REGISTRATION STATEMENT, BECAUSE THE SEC IMPOSES A “QUIET 


r. 


D1 


ral 


RIOD” FROM THE TIME IT MAKES THE 


7) 


EGISTRATION EFFECTIVE UNTIL 


2 
IS TO PREVENT 


7 


DAYS AFT 


Tr 


‘RR THE STOCK BEGINS TRADING. THE PURPOS 


fH 


SELECT INVESTORS FROM GETTING INFORMATION THAT IS NOT AVAILABLE TO 


OTHER INVESTORS. 


r. 


URING THE ROADSHOW, THE INVESTMENT BANKERS ASKS THE INVESTORS TO 


NDICATE HOW MANY SHARES THEY PLAN ON BUYING. THE BANKER RECORDS 


EMAND, THE BANKER SETS THE FINA 


OFFER PRICE ON THE EVENING BEFORE 


r. 


D 
I 
THIS IN HIS BOOK. THE BANKER HOPES FOR OVERSUBSCRIPTION. BASED ON 
D 
T 


HE STOCK IS ISSUED. 


K. DESCRIBE THE TYPICAL FIRST-DAY RETURNS OF AN IPO AND THE LONG-TERM 
RETURNS TO IPO INVESTORS. 
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ANSWER: 


IRST-DAY R 


ETURNS. THE 


INVESTMENT BANKER HAS AN INCENTIVE 


ETURNS AVERAGE 14.1%, WITH MANY STOCKS HAVING MUCH HIGHER 


TO SET A LOW PRICE, 


ITS BROKERAGE CUSTOMERS HAPPY AND TO MAKE IT 


ELL THE ISSUE, WHEREAS TH 


r. 


RETURNS OVER THE TWO-YEAR PERIOD FOLLOWING THE 


EF 
R 
BOTH TO MAKI 
S 
A 
G 


ENERALLY LOWER THAN FOR COMPARABLE FIRMS, 


INDICATING THAT THE 


FIRM WOULD LIKE TO SET A 


S HIGH 


r. 


A PRICE 
IPO ARE 


KASY TO 


OFFERING PRICE IS TOO LOW, BUT THAT THE FIRST-DAY RUN-UP IS TOO 


HIGH. 


L. WHAT ARE THE DIRECT AND INDIRECT COSTS OF AN IPO? 

ANSWER: THE UNDERWRITER USUALLY CHARGES A 7% FEE, BASED ON THE OFFER PRICE. 
IN ADDITION, THERE ARE DIRECT COSTS TO LAWYERS, ACCOUNTANTS, 
PRINTERS, ETC. THAT CAN EASILY TOTAL $400,000. 

INDIRECT COSTS INCLUDE THE MONEY LEFT ON THE TABLE, WHICH IS 

EQUAL TO THE DIFFERENCE BETWEEN THE OFFER PRICE AND END-OF-FIRST-DAY 
PRICE, MULTIPLIED BY THE NUMBER OF SHARES. ALSO, MUCH OF 
MANAGEMENT’S TIME AND ATTENTION IS CONSUMED BY THE IPO IN THE MONTHS 
PRECEDING THE IPO. 

M. WHAT ARE EQUITY CARVE-OUTS? 

ANSWER: EQUIT CARVE-OUTS ARE A SPECIAL TYPE OF IPO IN WHICH A PUBLIC COMPANY 
CREATES A NEW PUBLIC COMPANY FROM ONE OF ITS SUBSIDIARIES BY ISSUING 
PUBLIC STOCK IN THE SUBSIDIARY. THE PARENT USUALLY RETAINS A 
CONTROLLING INTEREST. 

N. IN WHAT OTHER WAYS ARE INVESTMENT BANKS INVOLVED IN ISSUING 
SECURITIES? 

ANSWER: INVESTMENT BANKERS HELP COMPANIES WITH SHELF REGISTRATION (SEC RULE 
451) IN WHICH SECRUTIES ARE REGISTERED BUT NOT ALL OF THE ISSUE IS 
SOLD AT ONCE. INSTEAD, THE COMPANY SELLS A PERCENTAGE OF THE ISSUE 
EACH TIME IT NEEDS TO RAISE CAPITAL. 
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INV 
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ENT 


BANKERS 


ALSO HELP 


PLACE 


ISSUES. TH 


EY ALSO H 


ELP IN S$ 


KASON 


ED 


FIRMS ISSUES ADDITIONAL SHARES OF STOCK. 


FQUITY OFFE 


PRIVATE 


Tr. 


E 


RS, 


AND PUBLIC 


DEBT 


IN WHICH A PUBLIC 


WHAT IS A RIGHTS OFFERING? 


ANSWER: 


K FLOT 


ULD JUST 


COMPAN 


ELY H 


EN A FIRM S$ 


ROBABLY WOULD 


EFLLS N 


ATION IS 


NOT 


Gl 


BUY MOR 


Sr aN 


G 


‘EDS, 


IF R 


1, 


EWLY ISSUI 


ED STOCK TO 


CALLED A RIGHTS OFFERING. 


MAKE 


S 


ENSE 


G 


IN THIS 


AN 


STOCK PRIVAT! 
D THAT WOULD BE 
ELD COMPANY WOULD WANT TO US 


= 
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py 


CASE. 


BLY IF THEY 
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G 


THE 


HAD 
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IGHTS 


US 
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ED THE 
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NABLE 
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G 


TH 
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ECAUSE 
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FAMILY STOCK 
EY WOU 
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TH 
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UNABLE 


EM B 


ECAU 


THE 


G 


SE 


OF 


RIGHTS OFFERING COUL 


FINANCIAL 


S 
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iL 


TH 


EM TO SOM 


KONE 


EL 


G 


G 


SE 


COM 
D LI 


PANY’S 
EGALLY BE 


CLOS 


ELY 4H 


G 


USED, 


G 


ENSE. 


EXISTING SHAR 
A RIGHTS OFF 
THE 
ENOUGH MON 


A RIGHTS OFFE 
ERS WOULD 
.D NOT 
WHO COUL 
ELD STATUS. 
IT JUST WOULD NOT MAK! 


KHOLD 


ERS, 


= 
G 


FAMILY ME 


ONLY SITUATION WH 


RING. 


GET R 


KEY TO M 


IN T 


G 


ERE 


HIS 


IGHTS, 


G 


HAVE 


G 


THE 


MON 


EY, 


D 


EX 


G 


ERCISE 


SO, 


WH 


iE 


ILE 
GOO 


A 
D 


WHAT IS MEANT BY GOING PRIVATE? 


DISADVANTAGES ? 


WHAT ARE SOME ADVANTAGES AND 


ANSWER: 


GOING PRIVATE 


r. 


Is 


THE 


R 


EV. 


ERSE 


G 


OF 


MANAGERS OF A FIRM 


WHO FURNIS 
UBLICLY HI 


T 


EAM 


H MOST OF 


G 


THE 


A 


SE A LARG 


ELD SHAR 


Gp 


Tr. 


PB 
U 
T 


I 


ira 


(LBO) .” 


‘-ETINGS, 


fag 


iru 
G 
am 


STOCK 


RACTICAL, 


PURCHASE. 


GOING PRIVAT 


FILINGS, 


E 


AMOUNT OF DI 


ES OF THE 


C 


SUCH A TRANSACTION 


Tr 


GI 


V. 


ES T 


G 


EXIBILITY IN RUNNING THI! 


AND SO ON 


IS NOT PU 


STOCKHOLD 


BFQUITY CAPITAL, 


THE 


OMPANY. 


G 


NEW 


Is 


MANAGERS GR 


PANY. 


T. 


RELATIONS, 


. T 


AT IT LIMITS SIGNIFICANT 
BLICLY TRA 


= 
G 


AND, SINC! 


py 


Fl 


MAJOR DISADVANTAGE 
1Y THI! 


EBT FINANCING, UP TO 
CAL 


IT ALS 


aru 


ED 


KAT 


GOING PUBLIC. 
UP WITH A SMALL GROUP OF OUTSIDE 
AND PURCHASE 
BFQUITY HOL 


TYPICALLY, 


im E, 


INV 


ALL 


DI 


U 


90 P 


ERC 


ENT, 


A 


u 


LEV 


KRAGED 


ENTIV. 


OF 


TO COMPLETE 
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STORS 
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SUALLY 


BUYOUT 
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HE 


Ko 
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NORMALLY L 


OF GOING PRIVAT! 
AABILITY OF 
EW STOCK 


N 


I 


REPORTS, 


EW CAPITAL. 


= 
G 
py 


SSUI 


EV. 


‘RAG 


ED TO THE 


Mini Case: 


WOULD NOT BE 


ANALYST 


Gl 


Is 
SINCE 


HILT, 


19 - 21 


IT IS TOUGH TO FIND ADDITIONAL DEBT FINANCING. FOR THIS REASON, IT 


r. 


IS COMMON FOR FIRMS THAT HAVE RECENTLY GONE PRIVATE TO SELL OFF SOME 


ASSETS TO QUICKLY REDUCE THE DEBT BURDEN TO MORE CONVENTIONAL LEVELS 


TO GIVE ADDED FINANCIAL FLEXIBILITY. 


Gl 


Tr. 


AFTER SEVERAL YEARS OF OPERATING THE BUSINESS AS A PRIVATE FIRM, 


THE OWNERS TYPICALLY GO PUBLIC AGAIN. AT THIS TIME, THE FIRM IS 


PRESUMABLY OPERATING AT ITS PEAK, AND IT WILL COMMAND TOP DOLLAR 


r 


Fl 


COMPARED TO WHEN IT WENT PRIVAT 


IN THIS WAY, THE EQUITY INVESTORS 


ABLE TO RECOVER THEIR INVESTMENT AND, 


OF THE PRIVATE FIRM AR 


Tr 
Tr. 


HOPEFULLY, MAKE A TIDY PROFIT. SO FAR LBOs HAVE, ON AVERAGE, BEEN 
EXTREMELY PROFITABLE--SINCE THE 1970S, WHEN BO FIRMS SUCH AS 


RATING, THEIR ANNUAL RATES OF 


EA 


Fl 


KOHLBERG KRAVIS ROBERTS (KKR) BEGAN OP 


RETURN ARE REPORTED TO HAVE AVERAGED OVER 50 PERCENT ANNUALLY. 


Tr. 


‘ET IS BECOMING INCREASINGLY CONCERNED ABOUT THE 


HOWEVER, WALL STR 


USE OF DEBT, AND IN THE BEGINNING OF THE NINETIES THE NUMBER OF NEW 
LBOs HAS FALLEN DRAMATICALLY AND SOME OLD ONES HAVE HAD MAJOR 
FINANCIAL DIFFICULTIES. 

Q. HOW DO COMPANIES MANAGE THE MATURITY STRUCTURE OF THEIR DEBT? 

ANSWER: IN DISCUSSING THIS QUESTION, WE EMPHASIZE THAT, IF MARKETS ARE TRULY 
EFFICIENT AND CONDITIONS ARE STABLE, THE TYPE OF DEBT INSTRUMENT 


WILL BE IMMATERIAL, AS THE COST OF EACH WILL BE COMMENSURATE WITH 


ITS RISK. HOWEVER, IF MARKETS ARE NOT TOTALLY EFFICIENT (PERHAPS 


BECAUSE MANAGEMENT HAS INFORMATION WHICH INVESTORS DO NOT HAVE), IF 


E COMPANY’S TAX POSITION CHANGES, IF SOME NEW SECURITY INNOVATION 


r. 


TH 
IS DEVELOPED, OR THE LIKE, THEN SOME TYPES OF SECURITIES MIGHT TRULY 
B 


KE LESS EXPENSIVE, ON A RISK-ADJUSTED BASIS, THAN OTHERS. 


FACTORS THAT INFLUENCE THE DECISION TO ISSUE LONG-TERM BONDS 


RATHER THAN SHORT-TERM DEBT: 


T. 


e MATURITY MATCHING (ASSETS TO BE FINANCED) 


Tr. 


e INFORMATION ASSYMETRIES. IF MANAGERS KNOW THAT THE FIRM dHAS 


STRONG PROSPECTS, THEY WILL ISSUE SHORT-TERM DEBT AND REFINANCE 


LATER WHEN THE MARKET RECOGNIZES THEIR PROSPECTS. 
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WHAT ARE ZERO COUPON BONDS? 


BRIEFLY DESCRIBE THEIR TAX TREATMENT. 


ANSWER: 


Z 


PAY INTEREST. 
MARKET INTER 


I 


ay 
EF 


ERO COUPON BONDS HAV 


Se 


PRICEs = 


EACH YEAR THE 


HOUGH IT MADE NO INTEREST PAYMENT. THE AMOUNT OF THE 
OUND BY CALCULATING THE PRICE 


H 
r. 


ELD AND 


EAR, THE BON 


7 


Gl 


E 


$1,000 / (1.09 
COMPANY GETS 


r. 


THEY ARE SOLD AT A DISCOUNT. 


)> = $643.93. 
TO DEDUCT AN 


OF THE BOND, 


THE REMAINING YEARS TO MATURITY. 


PRICE, = 


THEREFORE, THE 


$1,000 / (1.09)4 = $708.43. 


UO 
H 
Z 
= 


IMPUTE 


EREST IS $58.50 = 


NO COUPON AND SO THE COMPANY DOESN’T HAV: 


Gl 
=| 
[e) 


E 


OR EXAMPLE, IF THE 


EST RATE IS 9% AND THE MATURITY IS 5 YEARS, THE PRICE 


INTEREST 


EXPENSE, EVEN 


D 


T. 


DUCTION IS 


BASED ON 


THE ORIGINAL 


FOR 


D HAS FOUR REMAINING YEARS, AND ITS IMPUT 


$708.43 


KE XAMP 


LE, AFTER ONE 


ED PRICE IS: 


- $643.93. 


UNDER WHAT CONDITIONS WOULD A FIRM EXERCISE A BOND’S CALL PROVISION? 


ANSWER: 


v QH vw uw Dw 


EK FUNDING 


ROFITA-BLE 


DECISIONS INVOLVE TWO SEPARATE QU 


EPLACE IT 


WITH 


r. 


A NEW ISSUE; 


r. 


TO CALL AN OUTSTANDING ISSUE IN THE 


ESTIONS: 


(2); LS. SOE 


AND (2) IF REFU 


WOULD THE VALUE OF 


ROFITABLE, 
H 


ONDITIONS 


ROVISION. 


KF REFUNDING W 


ERE POSTPONED 


ARE TRUE, A COMPANY WOULD EXERCISE 


CURRE 
NDING 


NT PERIOD AND 


IS CURRENTLY 


THE FIRM BE INCREASED 


EVEN MORE IE 


TO A LATER DATE? 


E 


IF THESE TWO 


THEIR BOND’S CALL 


EXPLAIN HOW FIRMS MANAGE THE RISK STRUCTURE OF THEIR DEBT WITH: (1) 


PROJECT FINANCING, AND (2) 


SECURITIZATION. 


ANSWER: 


1. 


r. 


P 
CAPITAL 


PROJECTS SUCH AS 


R 
MORE FIRMS 
T 


BY LEND 


FINANCING IS THAT THE LEND 


AGAINST 


FLOWS AND THE 


r. 


THE SPONSORS; THEY M 


(SPONSORS) WILL P 


HE PROJECT, WHILE THE REST 


ERS AND LESSORS. T 


Tr. 


BFQUITY CUSHION 


ROJECT FINANCINGS ARE ARRANGEMENTS USED TO FINANCE 


EFINERIES, UTILITY POWER PLANTS, AND SO ON. 


HE MOST IMPORTANT ASP! 


PROVIDED BY TH 
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ECURITIZATION IS THE PROCESS WHEREBY FINANCIAL INSTRUMENTS THAT 


BRE PREVIOUSLY THINLY TRADED ARE CONVERTED TO A FORM THAT 


r. 


‘R LIQUIDITY. SECURITIZATION ALSO APPLIES TO THE 


REATES GREAT 
I 


TUATION WHERE SPECIFIC ASSETS ARE PLEDGED AS COLLATERAL FOR 


nn a FJ In 


ECURITIES, AND HENCE ASSET-BACKED SECURITIES ARE CREATED. ONE 


EXAMPLE OF THE FORMER IS JUNK BONDS; AN EXAMPLE OF THE LATTER IS 


MORTGAGE-BACKED SECURITIES. 
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20-1 


Chapter 20 


Lease Financing 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


The lessee is the party leasing the property. The party receiving 
the payments from the lease (that is, the owner of the property) is 
the lessor. 


An operating lease, sometimes called a service lease, provides for 
both financing and maintenance. Generally, the operating lease 
contract is written for a period considerably shorter than the 
xpected life of the leased equipment, and contains a cancellation 
clause. A financial lease does not provide for maintenance service, 
is not cancelable, and is fully amortized; that is, the lease covers 
th ntar xpected life of the equipment. In a sale and leaseback 
arrangement, the firm owning the property sells it to another firm, 


often a financial institution, while simultaneously entering into an 
agreement to lease the property back from the firm. A sale and 
leaseback can be thought of as a type of financial lease. A 
combination lease combines some aspects of both operating and 
financial leases. For example, a financial lease which contains a 
cancellation clause--normally associated with operating leases--is a 
combination lease. In a leveraged lease, th lessor borrows a 


portion of the funds needed to buy the equipment to be leased. 


Off-balance sheet financing refers to the fact that for many years 
neither leased assets nor the liabilities under lease contracts 
appeared on the lessees’ balance sheets. To correct this problem, 
the Financial Accounting Standards Board issued FASB Statement 13. 
Capitalizing means incorporating the lease provisions into the 
balance sheet by reporting the leased asset under fixed assets and 
reporting the present value of future lease payments as debt. 


FASB Statement 13 is the Financial Accounting Standards Board state- 
ment (November 1976) that spells out in detail the conditions under 
which a lease must be capitalized, and the specific procedures to 
follow. 


A guideline lease is a lease which meets all of the IRS requirements 
for a genuine lease. A guideline lease is often called a tax- 
oriented lease. If a lease meets the IRS guidelines, the IRS allows 
the lessor to deduct the asset’s depreciation and allows the lessee 
to deduct the lease payments. 


The residual value is the market value of the leased property at the 
expiration of the lease. Th stimate of the residual value is one 
of the key elements in lease analysis. 
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g. The lessee’s analysis involves determining whether leasing an asset 
is less costly than buying the asset. The lessee will compare the 
present value cost of leasing the asset with the present value cost 
of purchasing the asset (assuming the funds to purchase the asset 


are obtained through a loan). If the present value cost of the 
lease is less than the present value cost of purchasing, the asset 
should be leased. The lessee can also analyze the lease using the 


IRR approach. The IRR of the incremental cash flows of leasing 
versus purchasing represents the after-tax cost rate implied in the 
lease contract. If this rate is lower than the after-tax cost of 
debt, there is an advantage to leasing. Finally, the lessee might 
evaluate the lease using the equivalent loan method, which involves 
comparing the net savings at Time 0 if the asset is leased with the 
present value of the incremental costs of leasing over the term of 
the lease. If the Time 0 savings is greater than the present value 
of the incremental costs, there is an advantage to leasing. 

The lessor’s analysis involves determining the rate of return on 


the proposed lease. If the rate of return (or IRR) of the lease 
cash flows xceeds th lessor’s opportunity cost of capital, the 
lease is a good investment. This is equivalent to analyzing whether 


the NPV of the lease is positive. 


h. The net advantage to leasing (NAL) gives the dollar value of the 


lease to the lessee. It is, in a sense, the NPV of leasing versus 
owning. 
i. The alternative minimum tax (AMT), which is figured at about 20 


percent of the profits reported to stockholders, is a provision of 
the tax code that requires profitable firms to pay at least some 
taxes if such taxes are greater than the amount due under standard 
tax accounting. The AMT has provided a stimulus to leasing for 
those firms paying the AMT because leasing lowers profits reported 
to stockholders. 


20-2 An operating lease is usually cancelable and includes maintenance. 
Operating leases are, frequently, for a period significantly shorter 
than the economic life of the asset, so the lessor often does not 
recover his full investment during the period of the basic lease. A 
financial lease, on the other hand, is fully amortized and generally 
does not include maintenance provisions. An operating lease would 
probably be used for a fleet of trucks, while a financial lease would 
be used for a manufacturing plant. 


20-3 You would expect to find that lessees, in general, are in relatively 
low income-tax brackets, while lessors tend to be in high tax brackets. 
The reason for this is that owning tends to provide tax shelters in the 
early years of a project’s life. These tax shelters are more valuable 
to taxpayers in high brackets. However, current tax laws (1998) have 
reduced the depreciation benefits of owning, so tax rate differentials 
are less important now than in the past. 
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20-4 The banks, when they initially went into leasing, were paying 
relatively high tax rates. However, Since municipal bonds are tax 
exempt, their heavy investments in municipals lowered the banks’ 
effective tax rates. Similarly, when the REIT loans began to sour, this 
further reduced the bank’s income, and consequently cut the effective 
tax rate even further. Since the lease investments were predicated on 
obtaining tax shelters, and since the value of these tax shelters is 
dependent on the banks’ tax rates, when th ffective tax rates were 
lowered, this reduced the value of the tax shelters and consequently 
reduced the profitability of the lease investments. 


20-5 a. Pros: 


e The use of th leased premises or equipment is actually an 
exclusive right, and the payment for the premises is a liability 
that often must be met. Therefore, leases should be treated as 
both assets and liabilities. 


e A fixed policy of capitalizing leases among all companies would 
add to the comparability of different firms. For example, 
Safeway Stores’ leases should be capitalized to make the company 
comparable to A&P, which owns its stores through a subsidiary. 


e The capitalization highlights the contractual nature of the 
leased property. 


e Capitalizing of leases could help management make useful 
comparisons of operating results; that is, return on investment 
data. 


bx: Coens’: 


e Because the firm does not actually own the leased property, the 
legal aspect can be cited as an argument against capitalization. 


e Capitalizing leases worsens some key credit ratios; that is, the 
debt-to-equity ratio and the debt-to-total capital ratio. This 
may hamper the future acquisition of funds. 


e There is a question of choosing the proper discount rate at which 
to capitalize the leases. 


e Some argue that other items should be listed on the balance sheet 
before leases; for example, servic contracts, property taxes, 
and so on. 


Capitalizing leases violates the principle that liabilities 
should be recorded only when assets are purchased. 


20-6 Lease payments, like depreciation, are deductible for tax purposes. If 
a 20-year asset were depreciated over a 20-year life, depreciation 
charges would be 1/20 per year (more if MACRS were used). However, if 
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the asset were leased for, say, 3 years, tax deductions would be 1/3 
each year for 3 years. Thus, the tax deductions would be greatly 
accelerated. The same total taxes would be paid over the 20 years, but 
because of the high deductions in the early years, taxes would be 
deferred more under the lease, and the PV of the future taxes would be 
reduced under the leas 


20-7 In fact, Congress did this in 1981. Depreciable lives were shorter 
than before; corporate tax rates wer ssentially unchanged (they wer 
lowered very slightly on income below $50,000); and the investment tax 
credit had been improved a bit by the easing of recapture if the asset 
was held for a short period. As a result, companies that were either 
investing at a very high rate or else were only marginally profitable 
were generating more depreciation and/or investment tax credits than 
they could use. These companies were able to “sell” their tax shelters 
through a leasing arrangement, being “paid” in the form of lower lease 


charges. A high-bracket lessor could earn a given after-tax return 
with lower rental charges, after the 1981 tax law changes, than 
previously because the lessor would get (1) the larger tax credits and 


(2) faster depreciation write-offs. 


20-8 A cancellation clause would reduce the risk to the lessee since the 


firm would be allowed to terminate the lease at any point. Since the 
lease is less risky than a standard financial lease, and less risky 
than straight debt, which cannot usually be prepaid without a 
prepayment charge, the discount rate on the cost of leasing might be 
adjusted to reflect lower risk. (Note that this requires increasing 
the discount rate since cash outflows are being discounted.) The 
effect on the lessor is just the opposite--risk is increased. (Note 
that this would also require an increase in the lessor’s discount 
rate.) 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


20-1 a. (1) Reynolds’ 


(2) If the company purchased th 


current debt ratio is $400/$800 


= 50 


ole 


quipment its balance sheet would 


look like: 

Current assets $300 Debt (including lease) $600 
Fixed assets 500 

Leased equipment 200 Equity $400 
Total assets $1,000 Total claims $1,000 


Therefore, the company’s debt ratio = 


(3) If the company leases th 
lease, its debt ratio = $400/S$800 = 


b. The company’s financial risk 
the lease is equivalent to the loan) 
equipment is leased or purchased. 


20-2 Cost of owning: 
0 1 2 
| 
Cost (200) 
Depreciation shield 40 40 
(200) 40 40 
PV at 6% = -$127. 
Cost of leasing: 
0 1 2 
| 
After-tax lease payment (66) (66) 
PV at 6% = -$128. 
Reynolds should buy th quipment, because th 


$600/$1,000 = 60 


asset and does 
50%. 


than the cost of leasing. 
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ole 


not capitalize the 


(assuming the implied interest rate on 
is no different whether the 


cost of owning is less 
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20-3 Year 
0 1 2 3 4 
I. Cost of Owning: 
Net purchase price ($1,500,000) 
Depr. tax savings? $198,000 $270,000 S$ 90,000 S$ 42,000 
Net cash flow ($1,500,000) $198,000 $270,000 $_ 90,000 $42,000 
PV cost of owning at 9% ($991, 845) 
II. Cost of Leasing: 
Lease payment (AT) (240,000) (240,000) (240,000) (240,000) 
Purch. option price? (250,000) 
Net cash flow $ Q ($240,000) ($240,000) ($240,000) ($490,000) 
PV cost of leasing at 9% ($954, 639) 
III. Cost Comparison 


Net advantage to leasing (NAL) = PV cost of owning - PV cost of leasing 
= $991,845 - $954,639 
= $37,206. 
®Cost of new machinery: $1,500,000. 
MACRS Deprec. Tax Savings 
Year Allowance Factor Depreciation T (Depreciation) 
1 0.33 $495,000 $198,000 
2 0.45 675,000 270,000 
3 0.15 225,000 90,000 
4 0.07 105,000 42,000 
’Cost of purchasing the machinery after the leas xpires. 


Note that the maintenanc xpense is excluded from the analysis since 
Big Sky Mining will have to bear the cost whether it buys or leases the 
machinery. Since the cost of leasing the machinery is less than the 


cost of owning it, Big Sky Mining should lease th 


20-4 a. Balance sheets before lease is capitalized: 
Energen 
Balance Sheet 
(Thousands of Dollars) 
Debt 
Equity 
Total assets $200 Total claims 
Debt/assets ratio = $100/$200 = 50%. 
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quipment. 


$100 
100 
$200 
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Hastings Corporation 


Balance Sheet 


(Thousands of Dollars) 


Debt $ 50 
Equity 100 
Total assets $150 Total claims $150 
Debt/assets ratio = $50/$150 = 33%. 
b. Balance sheet after lease is capitalized: 
Hastings Corporation 
Balance Sheet 
(Thousands of Dollars) 
Assets $150 Debt $ 50 
Value of leased asset 50 PV of lease payments 50 
Equity 100 
Total assets $200 Total claims $200 
Debt/assets ratio = $100/$200 = 50%. 

c. Yes. Net income, as reported, would probably be less under leasing 
because the lease payment would be larger than the interest expense, 
both of which are income statement expenses. Additionally, total 
assets are significantly less under leasing without capitalization. 
The net result is difficult to predict, but we can state positively 
that both ROA and ROE are affected by the choice of financing. 

20-5 a. Borrow and buy analysis: 


Year 0 Year 1 Year 2 Year 3 
Loan payments (430,731) (430.731) (430,731) 
Interest tax savings 47,600 33,761 17,985 
Depreciation tax savings 112,200 153,000 51,000 
Net cash flow S 0 $270,931 $243,970 $361,746 
PV cost of owning @ 9.24%% = ($729,956) 
Depreciation Schedule® 
Year Allowance Depreciation 

i: 0.33 $330,000 

2 0.45 450,000 

3 0.15 150,000 

$930,000 
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Loan Amortization Schedule 


Repayment 
Beginning of Remaining 
Year Amount Payment Interest Principal Balance 
1 $1,000,000 $430,731 $140,000 $290,731 $709,269 
2 709,269 430,731 99,298 331,433 $377,836 
3 377,836 430,731 52,897 377,834 2x 
*Difference due to rounding. 
Lease analysis: 
Year 0 Year 1 Year 2 Year 3 
Lease payment ($320,000) ($320,000) ($320,000) 
Payment tax savings 108, 800 108, 800 108, 800 
Mkt Value Machine ( 200,000)° 
Net cash flow S 0 ($211,200) ($211,200) ($411,200) 
PV cost of leasing @ 9.24% = ($685,752) 
Notes: 
@Discount rate = 14% x (1 - T) = 14% x (1 - 0.34) = 9.24%. 
“Depreciable basis = Cost = $1,000,000. MACRS allowances = 33%, 45%, 
15%. Depreciation tax savings = T(Depreciation). 
“Cost of purchasing the machinery after the leas xpires. Note that 


Since the firm is purchasing the machine at the end of the lease, 
there are no tax effects due to the residual value (purchase price) 
being greater than the book value. If we were to assume that the 
firm would not want to keep the machine beyond the lease term, then 
we would show the residual value of selling the machine as an inflow 
under the purchase alternative, and there would be no residual value 
flow under the lease alternative. In that situation, there would be 


tax on the 
$70,000)0.34 


Note that the maintenanc 


since the firm will 
the machinery. 
the cost of owning 
should lease th 


$44,200. 


residual value from selling the machine: ($200,000 - 
xpense is excluded from the analysis 
have to bear the cost whether it buys or leases 


Since the cost of leasing the machinery is less than 


it ($729,956 - $685,752 = $44,204), the firm 


We assume that the 
years if the lease 
cost under leasing. 
risky, so should we 
better. However, 


it really makes more s 


quipment. 


company will buy the equipment at the end of 3 
plan is used; hence, th $200,000 is an added 

We discounted it at 9.24 percent, but it is 
use a higher rate? If we do, leasing looks even 
nse in this instance to use 


a lower rate to discount the residual value so as to penalize the 


lease decision, 


becaus 


th 


uncertainty of operations under th 
decision 
risky future 
future outflows at a lower rate. 
to continue using the equipment, 


for risk-averse 
discount more 


residual value uncertainty increases the 
lease alternative. In general, 
makers, it makes intuitive sense to 
inflows at a higher rate, but risky 
(Note that if the firm did not plan 
then the $200,000 salvage value 


should b 
case, 


a negativ 
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(inflow) value in the lease analysis. In that 


it would be appropriate to use a higher discount rate.) 
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20-6 


SOLUTION TO SPREADSHEET PROBLEMS 


20-7 


Th detailed solution for the problem is available both on _ the 
instructor’s resource CD-ROM (in the file Solution for Ch 20-6 Build a 
Model.xls) and on the instructor’s side of the Harcourt College 


Publishers’ web site, http://www.harcourtcollege.com/finance/theoryl0e. 


c. The NPV to the lessor falls to 


e. Best case NPV: 


a. Depreciation Schedule 
Year Allowance Depreciation 
dl 0.33 $13,200 
2 0.45 18,000 
3 0.15 6,000 
4 0.07 2,800 
$40,000 
0 1 2 3 4 
| 
Net cost ($40,000) 
Lease (AT) 6, 900 S 6,900 S 6,900 S 6,900 
Maintenance (AT) (600) (600) (600) (600) 
Depreciation shield 5,280 7,200 2,400 § 1,120 
SV 10,000 
SV tax* 
(4,000) 
Net CF ($33,700) $11,580 $13,500 S$ 8,700 $7,120 
*(SV - BV)T = ($10,000 - $0) (0.40) = $4,000. 
The NPV of the net cash flows, when discounted at 9%(1 - 0.40) = 
5.4%, is $2,638. 
b. Yes. The positive NPV indicates that the lease will provide a 


return greater than 


similar risk. 


that provided by alternative investments of 


-$353 at an after-tax discount rate 


of 16%(0.6) = 9.6%. This negative NPV leads to a reject decision. 


d. A lease payment of $11,668 would cause the lessor to be indifferent 


to the leasing arrangement at a 16 percent before-tax lending rate. 
$5,069 with $15,000 residual value. 
$207 with $5,000 residual value. 

A residual discount factor of 38 percent 
NPV to equal zero. 


Worst case NPV: 


(before-tax) forces the 


Solution to Spreadsheet Problems: 20 -9 


CYBERPROBLEM 


20-8 The detailed solution for the cyberproblem is available on the 
instructor’s side of the Harcourt College Publishers’ web sit 
http://www. harcourtcollege.com/finance/theoryl0e. 
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MINI CASE 


LEWIS SECURITIES INC. HAS DECIDED TO ACQUIRE A NEW MARKET DATA AND QUOTATION 
SYSTEM FOR ITS RICHMOND HOME OFFICE. THE SYSTEM RECEIVES CURRENT MARKET 
PRICES AND OTHER INFORMATION FROM SEVERAL ON-LINE DATA SERVICES, THEN EITHER 
DISPLAYS THE INFORMATION ON A SCREEN OR STORES IT FOR LATER RETRIEVAL BY THE 
FIRM’S BROKERS. THE SYSTEM ALSO PERMITS CUSTOMERS TO CALL UP CURRENT QUOTES 
ON TERMINALS IN THE LOBBY. 

THE EQUIPMENT COSTS $1,000,000, AND, IF IT WERE PURCHASED, LEWIS COULD 
OBTAIN A TERM LOAN FOR THE FULL PURCHASE PRICE AT A 10 PERCENT INTEREST RATE. 
THE EQUIPMENT IS CLASSIFIED AS A SPECIAL-PURPOSE COMPUTER, SO IT FALLS INTO 
THE MACRS 3-YEAR CLASS. IF THE SYSTEM WERE PURCHASED, A 4-YEAR MAINTENANCE 
CONTRACT COULD BE OBTAINED AT A COST OF $20,000 PER YEAR, PAYABLE AT THE 
BEGINNING OF EACH YEAR. THE EQUIPMENT WOULD BE SOLD AFTER 4 YEARS, AND THE 
BEST ESTIMATE OF ITS RESIDUAL VALUE AT THAT TIME IS $100,000. HOWEVER, SINCE 
REAL-TIME DISPLAY SYSTEM TECHNOLOGY IS CHANGING RAPIDLY, THE ACTUAL RESIDUAL 
VALUE IS UNCERTAIN. 

AS AN ALTERNATIVE TO THE BORROW-AND-BUY PLAN, THE EQUIPMENT MANUFACTURER 
INFORMED LEWIS THAT CONSOLIDATED LEASING WOULD BE WILLING TO WRITE A 4-YEAR 
GUIDELINE LEASE ON THE EQUIPMENT, INCLUDING MAINTENANCE, FOR PAYMENTS OF 
$280,000 AT THE BEGINNING OF EACH YEAR. LEWIS’S MARGINAL FEDERAL-PLUS-STATE 
TAX RATE IS 40 PERCENT. YOU HAVE BEEN ASKED TO ANALYZE THE LEASE-VERSUS- 
PURCHASE DECISION, AND IN THE PROCESS TO ANSWER THE FOLLOWING QUESTIONS: 


A. 1. WHO ARE THE TWO PARTIES TO A LEASE TRANSACTION? 


ANSWER: TH 


rs 


TWO PARTIES ARE THE LESSEE, WHO USES THE 


T. 
Tr. 


r. 


ASSET, AND THE LESSOR, 


WHO OWNS THE ASSET. 


A. 2. WHAT ARE THE FOUR PRIMARY TYPES OF LEASES, AND WHAT ARE THEIR 
CHARACTERISTICS? 


ANSWER: THE FOUR PRIMARY TYPES OF LEASES ARE OPERATING, FINANCIAL, SALE AND 


LEASEBACK, AND CONTRIBUTION. AN OPERATING LEASE, SOMETIMES CALLED A 


SERVICE LEASE, PROVIDES FOR BOTH FINANCING AND MAINTENANCE. 
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ENERALLY, THE OPERATING LEASE CONTRACT IS WRITTEN FOR A PERIOD 


r. 


EXPECTED LIFE OF THE LEASED EQUIPMENT, 


G 
CONSIDERABLY SHORTER THAN TH 
AND CONTAINS A CANCELLATION CLAUSE. A FINANCIAL LEASE DOES NOT 


PROVIDE FOR MAINTENANCE SERVICE, IS NOT CANCELABLE, AND IS FULLY 


AMORTIZED; THAT IS, THE LEASE COVERS THE ENTIRE EXPECTED LIFE OF THE 


EQUIPMENT. IN A SALE AND LEASEBACK ARRANGEMENT, THE FIRM OWNING THE 


PROPERTY SELLS IT TO ANOTHER FIRM, OFTEN A FINANCIAL INSTITUTION, 


WHILE SIMULTANEOUSLY ENTERING INTO AN AGREEMENT TO LEASE THE PROP- 


ERTY BACK FROM THE FIRM. A SALE AND LEASEBACK CAN BE THOUGHT OF AS A 


TYPE OF FINANCIAL LEASE. 


A COMBINATION LEASE COMBINES SOME ASPECTS OF BOTH OPERATING AND 


FINANCIAL LEASES. FOR EXAMPLE, A FINANCIAL LEASE WHICH CONTAINS A 


CANCELLATION CLAUSE--NORMALLY ASSOCIATED WITH OPERATING LEASES--IS A 


COMBINATION LEASE. IN A LEVERAGED LEASE, THE LESSOR BORROWS A 
PORTION OF THE FUNDS NEEDED TO BUY THE EQUIPMENT TO BE LEASED. 

A. 3. HOW ARE LEASES CLASSIFIED FOR TAX PURPOSES? 

ANSWER: A GUIDELINE LEASE IS A LEASE WHICH MEETS ALL OF THE IRS REQUIREMENTS 
FOR A GENUINE LEASE. A GUIDELINE LEASE IS OFTEN CALLED A TAX- 
ORIENTED LEASE. IF A LEASE MEETS THE IRS GUIDELINES, THE IRS ALLOWS 
THE LESSOR TO DEDUCT THE ASSET’S DEPRECIATION AND ALLOWS THE LESSEE 


TO DEDUCT THE LEASE PAYMENTS. 


A. 4. WHAT EFFECT DOES LEASING HAVE ON A FIRM’S BALANCE SHEET? 


ANSWER: IF THE LEASE IS CLASSIFIED AS A CAPITAL LEASE, IT IS SHOWN DIRECTLY 


ON THE BALANCE SHEET. IF IT IS AN OPERATING LEASE, IT IS ONLY 


LIST! 


Ea 


D IN THE FOOTNOTES. 


r. 


A. 5. WHAT EFFECT DOES LEASING HAVE ON A FIRM’S CAPITAL STRUCTURE? 


ANSWER: LEASING IS A SUBSTITUTE FOR DEBT FINANCING, SO LEASING INCREASES A 


FIRM’S FINANCIAL LEVERAGE. 
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B. 1. WHAT IS THE PRESENT VALUE COST OF OWNING THE EQUIPMENT? (HINT: SET 
UP A TIME LINE WHICH SHOWS THE NET CASH FLOWS OVER THE PERIOD t = 0 
TO t = 4, AND THEN FIND THE PV OF THESE NET CASH FLOWS, OR THE PV 
COST OF OWNING. ) 
ANSWER: TO DEVELOP THE COST OF OWNING, WE BEGIN BY CONSTRUCTING THE 
DEPRECIATION SCHEDULE: DEPRECIABLE BASIS = $1,000,000. 
MACRS DEPRECIATION END-OF-YEAR 
YEAR RATE EXPENSE BOOK VALUE 
1 0.33 S 330,000 $670,000 
2 0.45 450,000 220,000 
3 OLS 150,000 70,000 
4 0.07 70,000 0 
1.00 $1,000,000 
COST OF OWNING TIME LINE 
0 1 2 3 4 
| | 
AT LOAN PAYMENT -60,000 -60,000 -60,000 -1,060,000 
DEP. TAX SAVINGS?! 132,000 180,000 60,000 28,000 
MAINTENANCE (AT)? -12,000 -12,000 -12,000 -12,000 
RES. VALUE (AT)3 60,000 
NET CASH FLOW -12,000 60,000 108,000 -12,000 -972,000 
IDEPRECIATION IS A TAX-DEDUCTIBLE EXPENSE, SO IT PRODUCES A TAX 
SAVINGS OF T(DEPRECIATION) . FOR EXAMPLE, THE SAVINGS IN YEAR 1 IS 
0.4($330,000) = $132,000. 
?EACH MAINTENANCE EXPENSE Is $20,000, BUT IT Is TAX 
DEDUCTIBLE, SO THE AFTER-TAX FLOW IS (1 - 1T)$20,000 = $12,000. 
[THE ENDING BOOK VALUE IS $0, SO TAXES MUST BE PAID ON THE FULL 
$100,000 SALVAGE (RESIDUAL) VALUE. 
PV COST OF OWNING (@6%) = $639,267. 
B. 2. EXPLAIN THE RATIONALE FOR THE DISCOUNT RATE YOU USED TO FIND THE PV. 
ANSWER: THE PROPER DISCOUNT RATE DEPENDS ON (1) THE RISKINESS OF THE CASH 


FLOW STREAM AND (2) THE GENERAL LEVEL OF INTEREST RATES. THE LOAN 


PAYMENTS AND THE MAINTENANCE COSTS ARE FIXED BY CONTRACT, HENCE ARE 


NOT AT ALL RISKY. THE DEPRECIATION DEDUCTIONS ARE ALSO “LOCKED IN,” 


BUT THE TAX RATE COULD CHANGE. THUS, DEPRECIATION CASH FLOWS (TAX 


Tr. 


Tr. 
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Cc. WHAT IS LEWIS’S PRESENT VALUE COST OF LEASING THE EQUIPMENT? (HINT: 
AGAIN, CONSTRUCT A TIME LINE.) 
ANSWER: IF LEWIS LEASED THE EQUIPMENT, ITS ONLY CASH FLOWS WOULD BE THE 
AFTER-TAX LEASE PAYMENTS: 
0) 1 Z 3 4 
| 
LEASE PMT. (AT)? -168, 000 -168, 000 -168, 000 -168, 000 
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‘RACH LEASE PAYMENT IS $280,000, BUT THIS IS DEDUCTIBLE, SO TH 
AFTER-TAX COST OF THE LEASE IS (1 - T) ($280,000) = $168,000. 


Gl 


PV COST OF LEASING (@6%) = $617,066. 


WHAT IS THE NET ADVANTAGE TO LEASING (NAL) ? DOES YOUR ANALYSIS 
INDICATE THAT LEWIS SHOULD BUY OR LEASE THE EQUIPMENT? EXPLAIN. 


ANSWER: 


THE NET ADVANTAGE TO LEASING (NAL) IS $22,201: 


NAL 


PV COST OF OWNING - PV COST OF LEASING 
$639,267 - $617,066 = $22,201. 


TH 


FA 


NAL IS POSITIVE, WHICH INDICATES THAT THE PV COST OF OWNING IS 


GREATER. THEREFORE, LEASING IS LESS EXPENSIV 


r. 


THAN BORROWING AND 


BUYING, SO LEWIS SHOULD LEASE THE EQUIPMENT RATHER THAN PURCHAS 


Gl 


IST ss 


NOW ASSUME THAT THE EQUIPMENT’S RESIDUAL VALUE COULD BE AS LOW AS $0 
OR AS HIGH AS $200,000, BUT THAT $100,000 IS THE EXPECTED VALUE. 
SINCE THE RESIDUAL VALUE IS RISKIER THAN THE OTHER CASH FLOWS IN THE 
ANALYSIS, THIS DIFFERENTIAL RISK SHOULD BE INCORPORATED INTO THE 
ANALYSIS. DESCRIBE HOW THIS COULD BE ACCOMPLISHED. (NO 
CALCULATIONS ARE NECESSARY, BUT EXPLAIN HOW YOU WOULD MODIFY THE 
ANALYSIS IF CALCULATIONS WERE REQUIRED.) WHAT EFFECT WOULD 
INCREASED UNCERTAINTY ABOUT THE RESIDUAL VALUE HAVE ON LEWIS’S 
LEASE-VERSUS-PURCHASE DECISION? 


ANSWER: 


FIRST, NOTE THAT THE RESIDUAL VALUE IN A LEASE ANALYSIS WILL BE 


r. 


SHOWN EITHER IN TH 


GI 


“COST OF OWNING SECTION” OR IN THE “COST OF 


Tr. 


EASING” SECTION, DEPENDING ON WHETHER OR NOT THE COMPANY PLANS TO 


CONTINUE USING THE LEASED ASSET AT THE EXPIRATION OF THE BASIC 
EASE. IF THE LESSEE PLANS TO CONTINUE USING THE EQUIPMENT, THEN IT 
WILL HAVE TO BE PURCHASED WHEN THE LEASE EXPIRES, AND IN THIS CASE 
THE RESIDUAL VALUE APPEARS AS A COST IN THE LEASING COST SECTION. 
HOWEVER, IF THE LESSEE PLANS NOT TO CONTINUE USING THE EQUIPMENT, 
THEN THE RESIDUAL VALUE WILL NOT BE SHOWN IN THE LEASING SECTION-- 
RATHER, IT WILL BE SHOWN AS AN INFLOW IN THE COST OF OWNING SECTION. 


IN LEWIS’S CASE, THE ASSET WILL NOT BE NEEDED AT THE EXPIRATION OF 
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THE LEASE, SO THE RESIDUAL IS SHOWN AS AN INFLOW IN THE OWNING 
SECTION. IN THIS SITUATION, WE ACCOUNT FOR INCREASED RISK BY 
INCREASING THE RATE USED TO DISCOUNT THE RESIDUAL VALUE CASH FLOW, 
RESULTING IN A LOWER PRESENT VALUE OF THE RESIDUAL CASH FLOW. THIS 
LEADS TO A HIGHER COST OF OWNING, SO THE GREATER THE RISK OF THE 
RESIDUAL VALUE, THE HIGHER THE COST OF OWNING, AND THE MORE 
ATTRACTIVE LEASING BECOMES. 


NOTE, THOUGH, THAT THE SITUATION WOULD BE DIFFERENT IF LEWIS 


uU 


URCHASE 


PLANNI TO LEASE AND THEN EXERCISE A FAIR MARKET VALUE 


Gl 
UO 


Gl 


OPTION IN ORDER TO CONTINUE USING THE EQUIPMENT. THEN THE RESIDUAL 


WOULD BE SHOWN AS A COST IN THE LEASING SECTION, AND ITS HIGHER RISK 


WOULD BE REFLECTED BY DISCOUNTING IT AT A LOWER RATE. IN THAT 


E 


SITUATION THE RISKINESS OF THE RESIDUAL WOULD PENALIZE RATHER THAN 


HELP THE LEASE. 


IN THE CASE AT HAND, THE LESSOR, NOT THE LESSEE, WILL OWN THE 
ASSET AT THE END OF THE LEASE, SO THE LESSOR BEARS THE RESIDUAL 
VALUE RISK. IN EFFECT, THE LEASE TRANSACTION PASSES THE RISK 


Gl 


ASSOCIATED WITH THE RESIDUAL VALUE FROM THE LESSEE/USER TO TH 


1ESSOR. OF COURSE, THE LESSOR RECOGNIZES THIS, AND AS A RESULT, 


ASSETS WITH HIGHLY UNCERTAIN RESIDUAL VALUES WILL CARRY HIGHER LEASE 


PAYMENTS THAN ASSETS WITH RELATIVELY CERTAIN RESIDUAL VALUE 


MOST SUCCESSFUL LEASING COMPANIES HAVE DEVELOPED 


HOWEVER, TH 


Gl 


EXPERTISE IN RENOVATING AND DISPOSING OF USED EQUIPMENT, AND THIS 


S 
eal 


GIVES THEM AN ADVANTAGE OVER MOST LESSEES IN REDUCING RESIDUAL VA 


RISKS. FURTHER, LEASING COMPANIES USUALLY DEAL WITH A WIDE ARRAY OF 


ASSETS, SO RESIDUAL VALUE ESTIMATES THAT ARE TOO HIGH ON ONE ASSET 
MAY BE OFFSET BY ESTIMATES THAT ARE TOO LOW ON ANOTHER. 
F. THE LESSEE COMPARES THE COST OF OWNING THE EQUIPMENT WITH THE COST 


OF LEASING IT. NOW PUT YOURSELF IN THE LESSOR’S SHOES. IN A FEW 
SENTENCES, HOW SHOULD YOU ANALYZE THE DECISION TO WRITE OR NOT WRITE 
THE LEASE? 


Gl 


ANSWER: THE LESSOR SHOULD VIEW “WRITING” THE LEASE AS AN INVESTMENT, SO TH 


im 


ESSOR SHOULD COMPARE THE RETURN ON THE LEASE WITH RETURNS AVAILABLE 


ON ALTERNATIVE INVESTMENTS OF SIMILAR RISK. 
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. ASSUME THAT THE LEASE PAYMENTS WERE ACTUALLY $300,000 PER YEAR, THAT 


CONSOLIDATED LEASING IS ALSO IN THE 40 PERCENT TAX BRACKET, AND THAT 
IT ALSO FORECASTS A $100,000 RESIDUAL VALUE. ALSO, 
CONSOLIDATED WOULD HAVE TO PURCHASE A 
MAINTENANCE CONTRACT FROM THE MANUFACTURER AT THE SAME $20,000 
ANNUAL COST, AGAIN PAID IN ADVANCE. CONSOLIDATED LEASING CAN OBTAIN 
AN EXPECTED 10 PERCENT PRE-TAX RETURN ON INVESTMENTS OF SIMILAR 
RISK. 


TO FURNISH THE 


MAINTENANCE SUPPORT, 


WHAT WOULD CONSOLIDATED’S NPV AND IRR OF LEASING BE UNDER 
THESE CONDITIONS? 


ANSWER: THE LESSOR MUST INVEST $1,000,000 TO BUY THE EQUIPMENT, BUT THEN IT 
EXPECTS TO RECEIVE TAX BENEFITS AND LEASE PAYMENTS OVER THE LIFE OF 
THE LEASE. NOTE THAT THE DEPRECIATION EXPENSES CALCULATED EARLIER 
ALSO APPLY TO THE LESSOR, SO WE HAVE THIS CASH FLOW STREAM: 
0 1 2 S 4 
| | 
COST OF ASSET -1,000,000 
DEP. TAX SAVINGS 132,000 180,000 60,000 28,000 
MAINTENANCE (AT) -12,000 -12,000 -12,000 -12,000 
EASE PMT. (AT) 180,000 180,000 180,000 180,000 
RES. VALUE (AT) 60, 000 
NET CASH FLOW ~832,000 300,000 348,000 228,000 88,000 
NPV @ 6% = $21,875. 
IRR = 7.35%. 
MIRR = 6.69% using k = 6%. 
G. 2. WHAT DO YOU THINK THE LESSOR’S NPV WOULD BE IF THE LEASE PAYMENT 
WERE SET AT $280,000 PER YEAR? (HINT: THE LESSOR’S CASH FLOWS 
WOULD BE A “MIRROR IMAGE” OF THE LESSEE’S CASH FLOWS.) 
ANSWER: WITH LEASE PAYMENTS OF $280,000, THE LESSOR’S CASH FLOWS WOULD BE 
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HE “MIRROR IMAGE” OF THE LESSEE’S 


NAL--THE 


BUT WITH 


SAME DOLLARS, 
-$22,201, THI 
THAT A $20,000 


IGNS REVERSED. THEREFORE, THE LESSOR’S NPV WOULD BE 


Gl 


EGATIVE OF THE LESSEE’S NAL. 


TO VERIFY THIS, NOTE 


T 
S 
N 
REDUCTION IN 
$ 
T 


EACH LEASE PAYMENT WOULD REDUCE THE LESSOR’S INFLOWS BY 
20,000(0.6) = $12,000 AT THE BEGINNING OF EACH YEAR. THE PV OF 
HIS ANNUITY IS $44,076, SO THE LESSOR’S NPV WOULD BE $21,875 - 


$44,076 = -$22,201. 


Mini Case: 20 - 17 


LEWIS’S MANAGEMENT HAS BEEN CONSIDERING MOVING TO A NEW DOWNTOWN 
LOCATION, AND THEY ARE CONCERNED THAT THESE PLANS MAY COME TO 
FRUITION PRIOR TO THE EXPIRATION OF THE LEASE. IF THE MOVE OCCURS, 
LEWIS WOULD BUY OR LEASE AN ENTIRELY NEW SET OF EQUIPMENT, AND HENCE 
MANAGEMENT WOULD LIKE TO INCLUDE A CANCELLATION CLAUSE IN THE LEASE 
CONTRACT. WHAT IMPACT WOULD SUCH A CLAUSE HAVE ON THE RISKINESS OF 
THE LEASE FROM LEWIS’S STANDPOINT? FROM THE LESSOR’S STANDPOINT? 
IF YOU WERE THE LESSOR, WOULD YOU INSIST ON CHANGING ANY OF THE 
LEASE TERMS IF A CANCELLATION CLAUSE WERE ADDED? SHOULD THE 
CANCELLATION CLAUSE CONTAIN ANY RESTRICTIVE COVENANTS AND/OR 
PENALTIES OF THE TYPE CONTAINED IN BOND INDENTURES OR PROVISIONS 
SIMILAR TO CALL PREMIUMS? 


ANSWER: 


A CANCELLATION CLAUSE WOULD LOWER THE RISK OF THE LEASE TO LEWIS, 


THE LESSEE, BECAUSE THEN IT WOULD NOT BE OBLIGATED TO MAKE THE LEASE 


Tr. 


PAYMENTS FOR THE ENTIRE TERM OF THE LEASE. IF ITS SITUATION 


CHANGED, SO THAT LEWIS EITHER NO LONGER NEEDED THE EQUIPMENT OR ELSE 


WANTED TO CHANGE TO A MORE TECHNOLOGICALLY ADVANCED PRODUCT, THEN IT 


Q 
[e) 
G 
a 
iw) 
KH 
ea 


ERMINATE THE LEASE. 


HOWEVER, A CANCELLATION CLAUSE WOULD MAKE 


= 
ao 


EK CONTRACT MOR 


Gl 


RISKY 


Tr. 


FOR THE LESSOR. NOW THE LESSOR BEARS NOT ONLY THE FINAL RESIDUA 


Gl 


VALUE RISK, BUT ALSO THE UNCERTAINTY OF WHEN THE CONTRACT WILL B 


TERMINATED. 

TO ACCOUNT FOR THE ADDITIONAL RISK, THE LESSOR WOULD UNDOUBTEDLY 
INCREASE THE ANNUAL LEASE PAYMENT. ADDITIONALLY, THE LESSOR MIGHT 
INCLUDE CLAUSES THAT WOULD PROHIBIT CANCELLATION FOR SOME PERIOD 
AND/OR IMPOSE A PENALTY FEE FOR EARLY CANCELLATION. THE DECISION AS 
TO WHETHER OR NOT TO INCLUDE A CANCELLATION CLAUSE WOULD DEPEND ON 
WHO WAS IN A BETTER POSITION TO BEAR THE RESIDUAL VALUE RISK, THE 
LESSEE OR THE LESSOR. OFTEN HESSORS HAVE MORE EXPERTISE AT 


DISPOSING OF USED EQUIPMENT THAN LESS 


r. 


‘ES, AND THUS THEY ARE WILLING 


Gl 


Gl 


CANCELLATION CLAUSES WITHOUT MAJOR INCREASES IN TH 


TO INCLUD 


REQUIRED LEASE PAYMENTS. 
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Chapter 21 


Hybrid Financing: Preferred Stock, Warrants, and 


21-1 


Convertibles 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


Preferred stock is a hybrid security, having characteristics of both 
debt and equity. It is similar to equity in that it (1) is called 
“stock” and is included in the equity section of a firm’s balance 
sheet, (2) has no maturity date, and (3) has payments which are 
considered dividends--thus, they are not legally required and are 
not tax deductible. However, it is also similar to debt in that it 
(1) sets a fixed rate for dividends, (2) affords its holders no 
voting rights, and (3) has priority over common shareholders in the 
event of bankruptcy. 


Cumulative dividends is a protective feature on preferred stock that 
requires all past preferred dividends to be paid before any common 
dividends can be paid. Arrearages are the preferred dividends that 
have not been paid, and hence are “in arrears.” 


A warrant is an option issued by a company to buy a stated number of 
shares of stock at a specified price. Warrants are generally distri- 
buted with debt, or preferred stock, to induce investors to buy 
those securities at lower cost. A detachable warrant is one that can 
be detached and traded separately from the underlying security. Most 
warrants are detachable. 


A stepped-up price is a provision in a warrant that increases the 
striking price over time. This provision is included to prod owners 
into exercising their warrants. 


Convertible securities are bonds or preferred stocks that can be 
exchanged for (converted into) common stock, under specific terms, 
at the option of the holder. Unlik th xercis of warrants, 
conversion of a convertible security does not provide additional 
capital to the issuer. 


The conversion ratio is the number of shares of common stock 
received upon conversion of one convertible security. The conversion 


price is the effective price per share of stock if conversion 
occurs. Thus, the conversion price is the par value of the 
convertible security divided by the conversion ratio. The conversion 
value is the value of the stock that the investor would receive if 
conversion occurred. Thus, the conversion value is the market price 
per share times the conversion ratio. 
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21-2 


21=3 


21-4 


21-5 


g. A “sweetener” is a feature that makes a security more attractive to 
some investors, thereby inducing them to accept a lower current 
yield. Convertible features and warrants are examples of sweeteners. 


Preferred stock is best thought of as being somewhere between debt 
(bonds) and equity (common stock). Like debt, preferred stock imposes 
a fixed charge on the firm, affords its holders no voting rights, and 
has priority over common stock in the event of bankruptcy. However, 
like equity, its payments are considered dividends from both legal and 
tax standpoints, it has no maturity date, and it is carried on the 
firm’s balance sheet in the equity section. From a creditor’s 
viewpoint, preferred stock is more like common stock, but from a common 
stockholder’s standpoint, preferred stock is more like debt. 


The trend in stock prices subsequent to an issue influences whether or 
not a convertible issue will be converted, but conversion itself 
typically does not provide a firm with additional funds. Indirectly, 
however, conversion may make it easier for a firm to get additional 
funds by lowering the debt ratio, thus making it easier for the firm to 
borrow. In the case of warrants, on the other hand, if the price of the 
stock goes up sufficiently, the warrants are likely to be exercised and 
thus to bring in additional funds directly. 


Either warrants or convertibles could be used by a firm that expects to 
need additional financing in the future--warrants, because when they 
are exercised, additional funds will be brought into the firm directly; 
convertibles, becaus when they ar converted, the equity base is 
expanded and debt can be sold more easily. However, a firm that does 
not have additional funds requirements would not want to use warrants. 


a. The value of a warrant depends primarily on the expected growth of 
the underlying stock’s price. This growth, in turn, depends in a 
major way on the plowback of earnings; the higher the dividend 
payout, th lower th retention (or plowback) rate; hence, th 
slower the growth rate. Thus, warrant values will be higher, other 
things held constant, the smaller the firm’s dividend payout ratio. 
This effect is more pronounced for long-term than for short-term 
warrants. 


b. The same general arguments as in Part a hold for convertibles. If a 
convertible is selling above its conversion value, raising the 
dividend will lower growth prospects, and, at th sam time, 
increase the “cost” of holding convertibles (or warrants) in terms 
of forgone cash returns. Thus, raising the dividend payout rate 
before a convertible’s conversion value exceeds its call price will 
lower the probability of eventual conversion, but raising the 
dividend after a convertible’s conversion value exceeds its call 
price raises the probability that it will be converted soon. 


c. The same arguments as in Part b apply to warrants. 
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21-8 


The statement is made often. It is not really true, as a convertible’s 
issue price reflects the underlying stock’s present price. Further, 
when the bond or preferred stock is converted, the holder receives 
shares valued at the then-existing price, but effectively pays less 
than the market price for those shares. 


If rights are used, they generally apply to voting securities. Although 
convertibles do not have voting rights, they are convertible into 
securities that do have the right to vote. 


The convertible bond has an expected return which consists of an 
interest yield (10 percent) plus an expected capital gain. We know the 
expected capital gain must be at least 4 percent, because the total 
expected return on the convertible must be at least equal to that on 
the nonconvertible bond, 14 percent. In all likelihood, the expected 
return on the convertible would be higher than that on the straight 
bond, because a capital gains yield is riskier than an interest yield. 
The convertible would, therefore, probably be regarded as riskier than 
the straight bond, and kc would exceed kd. However, the convertible, 
with its interest yield, would probably be regarded as less risky than 
common stock. Therefore, kd < kc < ks. 
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Z1=2 


2153 


SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


First issue: 20-year straight bonds with an 8% coupon. 
Second issue: 20-year bonds with 6% annual coupon with warrants. Both 
bonds issued at par $1,000. Value of warrants = ? 
First issue: N = 20; PV = -1000, PMT = 80, FV = 1000 and solve for I = 
kg = 8%. (Since it sold for par, we should know that kg = 8%.) 
Second issue: $1,000 = Bond + Warrants. 

This bond should be evaluated at 8% (since we know the list issue 
sold at par) to determine its present value. Then the value of the 


warrants can be determined as the differenc between $1,000 and the 
bond’s present value. 


N = 20; I = kg = 8; PMT = 60, FV = 1000, and solve for PV = $803.64. 


Value of warrants = $1,000 - $803.64 = $196.36. 


Convertible Bond’s Par value = $1,000; Conversion price, P. = $40; 
CR = ? 
P 1 1,000 
CR = oe WE = = 25 shares. 
P. S40 
a. Expiration value = Current price - Striking price. 
Current Striking Expiration 
Price Price Value 
$ 20 $25 -$5 or 0 
25 25 0 
30 25 5 
100 25 1S 


b. No precise answers are possible, but some “reasonable” warrant 
prices are as follows: 


Current Warrant 
Stock Price Price Premium 
S 20 S82 S$ 7 
25 4 4 
30 7 2 
100 76 1 


c. (1) The longer the life, the higher the warrant value. 
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Zi 


(2) The more variable the stock price, the higher the warrant value. 


(3) The higher th xpected EPS growth rate, the higher the warrant 
price. 


(4) Going from 0 to 100 percent payout would have two possible 
effects. First, it might affect the price of the stock causing a 
change in the formula value of the warrant; however, it is not 
at all clear that the stock price would change, let alone what 
the change would be. Second, and more important here, the 
increase in the payout ratio drastically lowers the expected 
growth rate. This reduces the chance of the stock going up in 
the future. This lowers th xpected value of the warrant, hence 
the premium and the price of the warrant. 


Straight debt Value of 


Veackage = $1,000 = Value of the bond * the warrants ~ “8 + 40 ($3) 
Va = $1,000 - $150 = $850. 
ms 1,000 20 I 1,000 
$850 = : 20 = t F e 20 
t=1 mc SG + k,) tai (1.12) (1.12) 
= ra 4694) + $1,000(0.1037) = 1(7.6494) + $103.70 
$746.30 = 1(7.4694) 
746.30 
I = aio.) = $99.91 = $100. 
7.4694 


Therefore, th company would set a coupon interest rate of 10 
percent, producing an annual interest payment I = $100. 


Investment bankers often use the rule of thumb that the premium over 
the present price should be in the range of 10 to 30 percent. If the 
firm’s growth rate is low, the premium would be closer to 10 
percent, while a high growth rate firm would command a premium 
closer to 30 percent. 

A 10 percent premium results in a conversion price of $42(1.10) = 
$46.20, while a 30 percent premium leads to a conversion price of 
$42(1.30) = $54.60. There has been heavy use of 18 to 20 percent 
premiums in recent years. 


Yes, to be able to force conversion if the market rises above the 
call price. If, in fact, the 10 percent growth estimate is correct, 
by 1996 earnings would be $3(1.10)4 = $4.39 and, if the P/E ratio 
remains at 14x, the stock price will go to $4.39(14) = $61.46, making 
forced conversion possible even if a 30 percent premium is set. 


The premium of the conversion price over the stock price was 14.1 
percent: $62.75/$55 - 1.0 = 0.141 = 14.1%. 
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b. The before-tax interest savings is calculated as follows: 


$400,000,000(0.0875 - 0.0575) = $12 million per year. 


However, the after-tax interest savings would be more relevant to 
the firm and would be calculated as $12,000,000(1 - T). 


c. Assuming that the stock had not gone above $62.75, the issue would 
not have been converted. A bondholder would receive in conversion 
$521.91, calculated as follows: 


Conversion ratio = CR = $1,000/$62.75 = 15.936255 shares. 
The value of the bond in conversion is 
15.936255 ($32.75) = $521.91. 
In all likelihood, the value of the bond as a straight bond is 
higher than $521.91, so conversion would not occur. (If interest 
rates went through the roof, it is conceivable that the conversion 


value could exceed the bond value, but this has not happened.) 


d. The value of the bonds would have fallen below the $1,000 issue 
price. 


e. Had the rate of interest fallen to 5 3/4 percent, which is the 
coupon rate on the bonds, then they would have had a straight bond 
value of $1,000. Hence, they would have sold at close to par. This 
did not happen. 
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Call Price 


Maturity Value 


PSN Straight Bond Value 


a ee 


1976 1981 1986 1991 1996 2001 Year 
Co = ($1,000/$62.75) ($55) = $876.49. 
Bo = $28.75 (PVIFAs.3753,50) + $1,000 (PVIF4.3753,50) 
= $28.75(20.1706) + $1,000(0.11754) = $579.90 + $117.54 = $697.44. 


With kg = 8.75%, ks would probably be about 12 or 13 percent. ke 
should be somewhere between these values, say 10 percent. People 
probably expected to get a return, ke = 10% = 5.7565 + 4.25%. 
Therefore, we could find a stock price growth rate and a conversion 
date, and determine k.. We have not done these calculations because 
not enough data are given. The Ct curve on the graph is just 
illustrative--it was not calculated as was the Bt curve. 


Balance Sheet 
Alternative 1 


Total current 


liabilities $150,000 

Long-term debt == 

Common stock, par $1 162,500 

Paid-in capital 437,500 

Retained earnings 50,000 

Total assets $800,000 Total claims $800,000 


Alternative 2 


Total current 


liabilities $ 150,000 

Long-term debt — 

Common stock, par $1 150,000 

Paid-in capital 450,000 

Retained earnings 50,000 

Total assets S 800,000 Total claims S 800, 000 
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Alternative 3 


Total current 


liabilities $ 150,000 
Long-term debt (8%) 500,000 
Common stock, par $1 150,000 
Paid-in capital 450,000 
Retained earnings 50,000 
Total assets $1,300,000 Total claims $1,300,000 
b. Original Plan 1 Plan 2 Plan 3 
Number of shares 80,000 80,000 80,000 80,000 
Total shares 100,000 162,500 150,000 150,000 
Percent ownership 80% 49% 53% 53% 
om Original Plan 1 Plan 2 Plan 3 
Total assets $550,000 $800,000 $800,000 $1,300,000 
EBIT $110,000 $160,000 $160,000 $ 260,000 
Interest 20,000 0 0 40,000 
EBT $ 90,000 $160,000 $160,000 $ 220,000 
Taxes (40%) 36,000 64,000 64,000 88,000 
Net income $_ 54,000 $_ 96,000 $96,000 $ 132,000 
Number of shares 100,000 162,500 150,000 150,000 
Earnings per share $0.54 $0.59 $0.64 $0.88 
as Original Plan 1 Plan 2 Plan 3 
Total debt $400,000 $150,000 $150,000 $ 650,000 
Debt/assets ratio 13% 19% 19% 50% 
e. Alternative 1 results in loss of control (to 49 percent) for the 
firm. Under it, he loses his majority of shares outstanding. 


Indicated earnings per share increase, and the debt ratio is reduced 

considerably (by 54 percentage points). 
Alternative 2 results in maintaining control (53 percent) for the 

firm. Earnings per share increase, while a reduction in the debt 


ratio like that in Alternative 1 occurs. 


Under Alternative 3 there is also maintenance of control (53 
percent) for the firm. This plan results in the highest earnings per 
share (88 cents), which is an increase of 63 percent on the original 


earnings per share. The debt ratio is reduced to 50 percent. 

Conclusions. If the assumptions of the problem are borne out in 
fact, Alternative 1 is inferior to 2, since the loss of control is 
avoided. The debt-to-equity ratio (after conversion) is the same in 
both cases. Thus, the analysis must center on the choice between 2 
and 3. 

The differences between thes two 
illustrated in Parts c and d, are that th 
share is substantially greater under Alternative 3, but so is the 
debt ratio. With its low debt ratio (19 percent), the firm is ina 
good position for future growth under Alternative 2. However, the 50 
percent ratio under 3 is not prohibitive and is a great improvement 
over the original situation. The combination of increased earnings 


alternatives, which are 
increase in earnings per 
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per share and reduced debt ratios 
movements in both cases, 


indicates favorable stock price 
particularly under Alternative 3. 


There is 


the remote chance that the firm could lose its commercial bank 
financing under 3, since it was the bank which initiated the 
permanent financing suggestion. The additional funds, especially 
under 3, may enable the firm to become more current on its trade 


credit. Also, 
Both Alternatives 


the bonds will no doubt be subordinated debentures. 
2 and 3 are favorable alternatives. 


If the 


principal owner is willing to assume the risk of higher leverage, 


then 3 is slightly more attractive than 2. The 
of Alternative 3 depends, of course, 


can be invested to yield 20 percent before int 


actual attractiveness 


on the assumption that funds 


rest and taxes. It is 


this fact that makes the additional leverage 
the earnings per share. 


21-7 Facts and analysis in the problem: 
Kg = 14%. 
ks = $2.18/530.00 + 9% = 16.27% 
Po = $30. 
Do = $2. 
g = 9%. 
Convertible: 
Par = $1,000, 20-year. 
Coupon = 10%. 
R = 20 shares. 


Call = Five-year deferment. 


favorable and raises 


Call price = $1,075 in Year 5, declines by $5 per year. 
Will be called when Cy = 1.2(Par) = $1,200. 
Find n (number of years) to anticipated call/conversion: 
(Po) (R) (1 + g)* = $1,200 
($30) (20) (1 + 0.09)" = $1,200 
$600(1.09)"= $1,200 


We need to find the number of years that 


$1,200 at a 9 percent interest rate. 


it takes 
Using a financial 


$600 to grow to 
calculator, the 


answer is n * 8 years (note that if you are using 
calculated for n is always rounded up, 


an HP-12C, the number 


the solution using an HP-12C is 


n= 9). Note that we could also solve for n as follows: 
(1.09)" = $1,200/S600 = 2 
n 1In(1.09) = 1n(2) 
n(0.08618) = 0.69315 
n= 0.69315/0.08618 = 8.04 
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~ 8. 


Answers and Solutions: 21-9 


Straight-debt value of the convertible at t = 0: 
(Assumes annual payment of coupon) 


At t = 0 (n = 20): 


eo $100 $1,000 
> + 


we 
(1 + 0.14)* (1 + 0.14)” 
= $100(6.6231) + $1,000(0.0728) = $735. 
Visat tie 5 “tn: = LSet 7S9754'5 
Vivat “tS: LO. (a = FO) > S791. 
Vat t= 15 (n = 5): $863. 
Vat t = 20 (n = 0): $1,000. 
Conversion value: 
Cve = Po(1.09)"(20). 
CVo = $30(20) = $600. 
CVs = $30(1.09)°(20) = $923. 
CVg = $30(1.09)°8(20) = $1,196. 


CVio = $30(1.09)?9(20) = $1,420. 


a. 
($) 
1.200 Market Value 
1,000 
800 / 
Fl Straight Bond Value 
600 oor 
a Conversion Value 
wi 5 8 . 10 15 20. Years 
First Call Date Expected Call Date 
8 100 1,200 
b. $1,000 = : ie ; 
t= (1 + k,) (1 + k.) 
Using a financial calculator, we find k. = 11.65%. 
21.09 
Co Ks = ya oe) + 0.09 = 16.27%. ka = 11.65%. 
$30 


Generally, to clear the market at par value, th rat 


convertible bond should be between the cost of straight debt and the 
required return on equity, or in this case, between 14 percent and 


16.27 percent. This reflects the fact that convertibles 
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risky than straight debentures due to the less certain cash flows, 
but less risky than equity due to the floor on potential capital 


loss. 
Several changes could be made to improve the return on the 
convertible: 
e Reduce P. (or increase R). This would raise the Cz: line (shift 
left) and move up the probable time of conversion. Discounting 


the cash flows over a shorter time period would raise the yield, 
holding the purchase price and cash flows constant. 


e Increase the coupon yield. Higher annual payments would increase 
the yields, holding the time period constant. 


e Use some combination of changes in R and the coupon to produce 
143 < ka < 16.27%. 


Price of stock just before 


= 2c = 
Ge Ee $30 (1.09) $35.643 change in growth expectation ° 


Price of stock after changed 


P3 = $2.38/0.1627 = $14.628 = growth expectations 


Percentage decline in stock price = 59%. 


Assuming zero future growth, the value of the stock will not 
increase, and the value of the convertible will depend only upon its 
value as a straight bond. Since the firm’s interest payments are 
relatively low compared to what they would have been had straight 
debt been issued originally, the firm is unlikely to call the bond 
issue. Therefore, it would be valued according to its coupon, the 
current market rate on debt of that risk, and years remaining to 
maturity (18): 


<1 $100 $1,000 
Vgeond = es 


+ 
) (1.14)° 


= S741. 
ta (1.14) 


Prior to the change in expected growth from 9 to O percent, the 
market value would have been above the straight bond value: 
According to the graph, the bond would sell for about $1,025. Thus, 
there would be a percentage decline of 28 percent in the value of 
the convertible, about half the 59 percent loss on the stock. 
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MINI CASE 


PAUL DUNCAN, FINANCIAL MANAGER OF EDUSOFT INC., IS FACING A DILEMMA. THE 
FIRM WAS FOUNDED FIVE YEARS AGO TO PROVIDE EDUCATIONAL SOFTWARE FOR THE 
RAPIDLY EXPANDING PRIMARY AND SECONDARY SCHOOL MARKETS. ALTHOUGH EDUSOFT HAS 
DONE WELL, THE FIRM’S FOUNDER BELIEVES THAT AN INDUSTRY SHAKEOUT IS IMMINENT. 
TO SURVIVE, EDUSOFT MUST GRAB MARKET SHARE NOW, AND THIS WILL REQUIRE A LARGE 
INFUSION OF NEW CAPITAL. 

BECAUSE HE EXPECTS EARNINGS TO CONTINUE RISING SHARPLY AND LOOKS FOR THE 
STOCK PRICE TO FOLLOW SUIT, MR. DUNCAN DOES NOT THINK IT WOULD BE WISE TO 
ISSUE NEW COMMON STOCK AT THIS TIME. ON THE OTHER HAND, INTEREST RATES ARE 
CURRENTLY HIGH BY HISTORICAL STANDARDS, AND WITH THE FIRM’S B RATING, THE 
INTEREST PAYMENTS ON A NEW DEBT ISSUE WOULD BE PROHIBITIVE. THUS, HE HAS 
NARROWED HIS CHOICE OF FINANCING ALTERNATIVES TO TWO SECURITIES: (1) BONDS 
WITH WARRANTS OR (2) CONVERTIBLE BONDS. AS DUNCAN’S ASSISTANT, YOU HAVE BEEN 
ASKED TO HELP IN THE DECISION PROCESS BY ANSWERING THE FOLLOWING QUESTIONS: 


A. HOW DOES PREFERRED STOCK DIFFER FROM BOTH COMMON EQUITY AND DEBT? 
IS PREFERRED STOCK MORE RISKY THAN COMMON STOCK? WHAT IS FLOATING 
RATE PREFERRED STOCK? 


ANSWER: PREFERRED STOCK IS A HYBRID--IT CONTAINS SOME FEATURES THAT ARE 


SIMILAR TO DEBT AND SOME FEATURES THAT ARE SIMILAR TO COMMON EQUITY. 


IKE DEBT, PREFERRED PAYMENTS TO INVESTORS ARE CONTRACTUALLY FIX 


Gl 
UO 
~s 


E 


BUT LIKE COMMON EQUITY, PREFERRED DIVIDENDS CAN BE OMITTED WITHOUT 


PUTTING THE COMPANY INTO DEFAULT AND THUS INTO BANKRUPTCY. NOTE, 


r. 


HOWEVER, THAT THE PROVISIONS OF MOST PREFERRED STOCK ISSUES PREVENT 


A FIRM FROM PAYING COMMON DIVIDENDS WHEN THE PREFERRED DIVIDEND HAS 


T. 


NOT BEEN PAID. FURTHER, PREFERRED DIVIDENDS ARE GENERALLY 


Tr. 


CUMULATIVE; THAT IS, DIVIDENDS THAT ARE OMITTED ACCUMULATE (WITHOUT 
D 


eal 
‘d 
D> 
i 
is) 


INTEREST) AND MUST BE PAID BEFORE ANY COMMON DIVIDENDS CAN BI 


LY, PREFERRED STOCKHOLDERS CAN NORMALLY ELECT SEVERAL DIRECTORS 


Gl 


D FOR SOME PERIOD, GENERALLY THREE 


A 
IF PREFERRED DIVIDENDS ARE OMITT! 
S 


ECUTIVE QUARTERS. THUS, PREFERRED STOCK LIES SOMEWHERE BETWEEN 


Gl 


COMMON EQUITY AND DEBT IN THE RISK/RETURN SPECTRUM. FLOATING RAT! 
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PREFERRED STOCK HAS A DIVIDEND PAYMENT THAT IS INDEXED TO THE 


ON TREASURY SECURITIES, 


SO IT ALMOST ALWAYS TRADES AT 


PAR. 


B. WHAT IS A CALL OPTION? HOW CAN A KNOWLEDGE OF CALL OPTIONS HELP A 
FINANCIAL MANAGER TO BETTER UNDERSTAND WARRANTS AND CONVERTIBLES? 

ANSWER: A CALL OPTION IS A CONTRACT WHICH GIVES THE HOLDER THE RIGHT, BUT 
NOT THE OBLIGATION, TO BUY SOME DEFINED ASSET, SAY A STOCK, AT A 
SPECIFIED PRICE WITHIN SOME SPECIFIED PERIOD OF TIME. A WARRANT IS 
A LONG-TERM OPTION, AND A CONVERTIBLE HAS BUILT INTO IT AN IMPLIED 
CALL OPTION. IF FINANCIAL MANAGERS UNDERSTAND HOW CALL OPTIONS ARE 
VALUED, THEY CAN MAKE BETTER DECISIONS REGARDING THE STRUCTURING OF 
WARRANT AND CONVERTIBLE ISSUES. 

Cc. ONE OF THE FIRM’S ALTERNATIVES IS TO ISSUE A BOND WITH WARRANTS 
ATTACHED. EDUSOFT’S CURRENT STOCK PRICE IS $20, AND ITS INVESTMENT 
BANKER ESTIMATES THAT THE COST OF A 20-YEAR, ANNUAL COUPON BOND 
WITHOUT WARRANTS WOULD BE 12 PERCENT. THE BANKERS SUGGEST ATTACHING 
50 WARRANTS, EACH WITH AN EXERCISE PRICE OF $25, TO EACH $1,000 
BOND. IT IS ESTIMATED THAT EACH WARRANT, WHEN DETACHED AND TRADED 
SEPARATELY, WOULD HAVE A VALUE OF $3. 

1. WHAT COUPON RATE SHOULD BE SET ON THE BOND WITH WARRANTS IF THE 

TOTAL PACKAGE IS TO SELL FOR $1,000? 

ANSWER: IF THE ENTIRE PACKAGE IS TO SELL FOR $1,000, THEN 

VeacxacE = Vponp + Vwarrants = $1,000. 
THE 50 WARRANTS EACH HAVE AN ESTIMATED VALUE OF $3, SO 
Vwarrants = 90($3) = $150. 

THUS, Vsonn + $150 = $1,000 = $850. 
THEREFORE, THE BONDS MUST CARRY A COUPON RATE THAT WILL CAUSE EACH 
BOND TO SELL FOR $850. THE STRAIGHT-DEBT RATE IS kg = 12%, SO IF THE 
COUPON WERE SET AT 12 PERCENT, THE BONDS WOULD SELL AT PAR, NOT AT 
$850. THE COUPON MUST THEREFORE BE BELOW 12 PERCENT, AND IT IS 
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FOUND BY SOLVING FOR INT IN THIS EQUATION: 


$850 = INT (PVIFAi2:,20) + $1,000 (PVIFi2z,20) 
INT ~ $100. 


ALTERNATIVELY, USING A FINANCIAL CALCULATOR, ENTER N = 20, I = 12, 


PV = -850, AND FV = 1,000 TO SOLVE FOR PMT = $100. 


r. 


THEREFORE, THE REQUIRED COUPON RATE IS 10%. WITH A 10 PERCENT 


r. 


COUPON, THE BONDS WOULD HAVE A VALUE OF $850, AND HENCE THE PACKAGI 


Gl 


OF ONE BOND PLUS 50 WARRANTS WOULD BI 


Gl 


WORTH $1,000. 


Cc. 2. SUPPOSE THE BONDS WERE ISSUED AND THE WARRANTS IMMEDIATELY TRADED ON 
THE OPEN MARKET FOR $5 EACH. WHAT WOULD THIS IMPLY ABOUT THE TERMS 
OF THE ISSUE? DID THE COMPANY “WIN” OR “LOSE”? 


ANSWER: IF THE WARRANTS TRADED FOR $5 IMMEDIATELY AFTER ISSUE, THEN THE 


COMPANY WOULD HAVE SET THE TERMS OF THE BONDS WITH WARRANTS 


Tr. 


IMPROPI 


Gl 


RLY, ITS STOCKHOLDERS WOULD HAVE BEEN “LOSERS,” AND THE 


PURCHASERS OF THE BONDS WITH WARRANTS WOULD HAVE BE 


r. 


(N “WINNERS.” 


THE 50 WARRANTS WOULD BE WORTH 50($5) = $250, AND THE PACKAGE WOUL 


T. 


T. 


T. 


$1,100 FOR $1,000 WOULD IMPOSE AN UNNECESSARY COST OF $100 PER BON 


D 
ACTUALLY BE WORTH $850 + $250 = $1,100. SELLING SOMETHING WORTH 
D 
D 


ON EDUSOFT’S SHAREHOLDERS. BECAUSE THE PACKAGE COULD HAVE BEEN SOL 


WITH A LOWER COUPON RATE, THE FIRM COULD HAVE HAD LOWER FUTURE 


r. 


INTEREST PAYMENTS WHOSE PRESENT VALUE WOULD BE SMALLER BY $100. 


r. 


Tr. 


Cc. 3. WHEN WOULD YOU EXPECT THE WARRANTS TO BE EXERCISED? ASSUME THEY 
HAVE A 10-YEAR LIFE; THAT IS, THEY EXPIRE 10 YEARS AFTER ISSUE. 


ANSWER: GENERALLY, A WARRANT WILL SELL IN THE OPEN MARKET AT A PREMIUM ABOV 


Gl 


ITS EXPIRATION VALUE, WHICH IS THE VALUE OF THE WARRANT IF 


EXERCISED. 


THUS, PRIOR TO EXPIRATION, AN INVESTOR WHO WANTED CASH WOULD SE 


7] 
LA 


[I] 


HIS OR HER WARRANTS IN TH 


MARKETPLACE RATHER THAN EXERCISE THEM. 


THEREFORE, WARRANTS TEND NOT TO BE EXERCISED UNTIL JUST BEFORE THEY 


EXPIRE. 
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HOWEVER, NOTE THAT IN ORDER TO FORCE WARRANT HOLDERS TO EXERCISE 


Tr. 


AND THUS TO BRING IN EQUITY CAPITAL, SOME WARRANTS CONTAIN EXERCISE 


PRICE STEP-UP PROVISIONS, WHEREBY THE EXERCISE PRICE INCREASES IN 


STEPS OVER THE LIFE OF THE WARRANT. SINCE THE VALU 


Tr. 


OF THE WARRANT 


FALLS WHEN THE EXERCISE PRICE IS INCREASED, STEP-UP PROVISIONS 


ENCOURAGE HOLDERS OF IN-THE-MONEY WARRANTS TO EXERCISE JUST PRIOR TO 


THI 


ira 


TIMING OF A STEP-UP. 


FINALLY, NOTE THAT WARRANT HOLDERS WILL T! 


T. 


eal 
Zz 
oO 
HK 
(e) 
x 
ze) 
Q 
4 
nN 


Gl 


DIVIDEND ON THE STOCK RISES ENOUGH. NO DIVIDEND 


r 


VOLUNTARILY IF TH 


Is KARNED ON A WARRANT, AND HIGH DIVIDENDS INCREASE THE 


ATTRACTIVENESS OF STOCKS OVER WARRANTS. THE EXPIRATION VALUE OF THE 


WARRANT WILL FALL IF THE STOCK PRICE FALLS, AND STOCK PRICES FALL 


Tr. 


T. 


T. 


WHEN THE STOCK GOES EX DIVIDEND. IF THE DIVIDEND IS LARGE, WARRANT 


HOLDERS CAN AVOID RECURRING LARGE LOSSES BY EXERCISING. 


WILL THE WARRANTS BRING IN ADDITIONAL CAPITAL WHEN EXERCISED? IF 
SO, HOW MUCH, AND WHAT TYPE OF CAPITAL? 


ANSWER: 


HEN EXERCISED, EACH WARRANT WILL BRING IN THE EXERCISE PRICE, WHICH 


N THIS CASE MEANS $25 OF EQUITY CAPITAL, AND HOLDERS WILL RECEIVE 


NE SHARE OF COMMON STOCK PER WARRANT. NOTE THAT TH 


r. 


EXERCISE PRICE 


Gl 


N THE ISSUE DATE. A HIGH-GROWTH FIRM WOULD SET THE EXERCISE PRICE 


OWARDS THE HIGH END OF THE RANGE, AND A LOW-GROWTH FIRM WOULD SET 


W 
iE 
O 
IS TYPICALLY SET AT 10 TO 30 PERCENT ABOVE THE CURRENT STOCK PRICI 
O 
L 
T 


HE PRICE TOWARDS THE BOTTOM END. 


r. 


SINCE WARRANTS LOWER THE COST OF THE ACCOMPANYING DEBT ISSUE, 
SHOULDN’T ALL DEBT BE ISSUED WITH WARRANTS? WHAT IS THE EXPECTED 
RETURN TO THE HOLDERS OF THE BOND WITH WARRANTS (OR THE EXPECTED 
COST TO THE COMPANY) IF THE WARRANTS ARE EXPECTED TO BE EXERCISED IN 
FIVE YEARS, WHEN EDUSOFT’S STOCK PRICE IS EXPECTED TO BE $36.75? 
HOW WOULD YOU EXPECT THE COST OF THE BOND WITH WARRANTS TO COMPARE 
WITH THE COST OF STRAIGHT DEBT? WITH THE COST OF COMMON STOCK? 


ANSWER: 


GI 


10 PERCENT COUPON RATE ON THE BOND IS BELOW THE 


r. 


Tr. 


EVEN THOUGH TH 


12 PERCENT COUPON ON STRAIGHT BONDS, THE OVERALL COST OF A BOND- 
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WITH-WARRANTS ISSUE IS GENERALLY HIGHER THAN THAT OF A STRAIGHT-DEBT 


ISSUE. 


Gl 


SOME OF THE RETURN TO INVESTORS (THE DEBT PORTION) IS 


CONTRACTUAL IN NATURE, BUT THEIR EXPECTED RETURN ON THE WARRANT IS 


RELATED TO STOCK PRICE MOVEMENTS, AND HENCE THE WARRANT IS RISKIER 


Gl 
7] 


ND HAS A MUCH HIGHER COST TO THE FIRM THAN DEBT. THE OVERALL RISK 


SUE IS A WEIGHTED AVERAGE OF THE BOND YIELD AND THE 


FQUIRED RETURN ON THE WARRANT, AND THIS WEIGHTED AVERAGE COST IS 


Q BD O Pp 
rE | 
=| 
EEy 
GI 
H 
n 


REATER THAN THI 


Gl 


STRAIGHT-DEBT COST. 


r. 


IF THE WARRANTS ARE EXERCISED IN 5 YEARS, WHEN P $36.75, THEN 


USOFT WOULD BE EXCHANGING STOCK WORTH $36.75 FOR 1 WARRANT PLUS 


D 
25. THE COST/RATE OF RETURN SITUATION CAN BE ANALYZED EITHER FROM 


r 


T. 


Tr. 


$ 
AN INVESTOR’S VIEWPOINT OR FROM THE COMPANY’S VIEWPOINT--THE SAME 
R 


{Ea 


ESULT, ON A PRE-TAX BASIS, IS PRODUCED IN EACH CASE. THE FIRM 


WOULD INCUR AN OPPORTUNITY COST OF $36.75 - $25.00 = $11.75 ON EACH 


WARRANT, AND INVESTORS WOULD OBTAIN THAT AMOUNT OF PROFIT. SINCE 
EACH BOND HAS 50 WARRANTS, THE TOTAL LOSS TO THE COMPANY (OR PROFIT 


r. 


TO THE WARRANT HOLDERS) PER BOND WOULD BE $587.50. EDUSOFT MUST 


ALSO MAKE THE INTEREST PAYM! 


Gl 


NTS OVER THE BOND’S 20-YEAR LIFE, AS 


WELL AS REPAY THE PRINCIPAL AFTER 20 YEARS. COMBINING THESE FLOWS, 


WE HAVE THE FOLLOWING SITUATION: 


0 iE 4 5 6 19 20 
[-—__}+—. « « e __ |» @ @ _} ___| 
1,000 -100 -100 -100 -100 -100 -100 
-587.50 -1,000 
-687.50. ~1,100 
HE IRR OF THIS CASH FLOW STREAM, 14.65 PERCENT, IS THE PRE-TAX COST 
F THE BOND-WITH-WARRANTS ISSUE. THIS COST IS HIGHER THAN THE 12 


ERCENT COST OF STRAIGHT DEBT BECAUSE, FROM THE INVESTORS’ 


Tr. 


TANDPOINT, THE ISSU 


IS RISKIER THAN STRAIGHT DEBT. IT IS LOWER, 


Hn VO wy 


HOUGH, THAN THE COST OF EQUITY BECAUSE PART OF THE 


ve) 


ETURN IS FIX! 


fel 
oO 


BY CONTRACT. 
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AS AN ALTERNATIVE TO THE BOND WITH WARRANTS, MR. DUNCAN IS 
CONSIDERING CONVERTIBLE BONDS. THE FIRM’S INVESTMENT BANKERS 
ESTIMATE THAT EDUSOFT COULD SELL A 20-YEAR, 10.5 PERCENT ANNUAL 
COUPON, CALLABLE CONVERTIBLE BOND FOR ITS $1,000 PAR VALUE, WHEREAS 
A STRAIGHT-DEBT ISSUE WOULD REQUIRE A 12 PERCENT COUPON. THE 
CONVERTIBLES WOULD BE CALL PROTECTED FOR 5 YEARS, THE CALL PRICE 
WOULD BE $1,100, AND THE COMPANY WOULD PROBABLY CALL THE BONDS AS 
SOON AS POSSIBLE AFTER THEIR CONVERSION VALUE EXCEEDS $1,200. NOTE, 
THOUGH, THAT THE CALL MUST OCCUR ON AN ISSUE DATE ANNIVERSARY. 
EDUSOFT’S CURRENT STOCK PRICE IS $20, ITS LAST DIVIDEND WAS $1.48, 
AND THE DIVIDEND IS EXPECTED TO GROW AT A CONSTANT 8 PERCENT RATE. 
THE CONVERTIBLE COULD BE CONVERTED INTO 40 SHARES OF EDUSOFT STOCK 
AT THE OWNER’S OPTION. 


1. WHAT CONVERSION PRICE IS BUILT INTO THE BOND? 
: PAR VALUE $1,000 
ANSWER: CONVERSION PRICE = Pe = = = $25. 
# SHARES RECEIVED 40 
THE CONVERSION PRICE IS SIMILAR TO A WARRANT’S EXERCISE PRICE, AND, 
AS WITH WARRANTS, THE CONVERSION PRICE IS TYPICALLY SET AT BETWEEN 
10 AND 30 PERCENT ABOVE THE STOCK PRICE ON THE ISSUE DATE. 
D. 2. WHAT IS THE CONVERTIBLE’S STRAIGHT-DEBT VALUE? WHAT IS THE IMPLIED 
VALUE OF THE CONVERTIBILITY FEATURE? 
ANSWER: SINCE THE REQUIRED RATE OF RETURN ON A 20-YEAR STRAIGHT BOND IS 


12 PERCENT, THE VALUE OF A 10.5 PERCENT ANNUAL COUPON BOND IS 
$887.96: 


V= $105 (PVIFAi2s, 20) oe $1,000 (PVIFi2z, 20) = $887.96. 


ALT! 


|e) 


RNATIVELY, USING A FINANCIAL CALCULATOR, ENTER N = 20, I = 12, 


PMT = 105, AND FV = 1,000 TO SOLVE FOR PV 


$887.96. HOWEVER, THE 
CONVERTIBLE WOULD SELL FOR $1,000, SO THE IMPLIED VALUE OF THE 


r. 


CONVERTIBLE FEATURE Is $1,000 - $887.96 = $112.04. THE 


CONVERTIBILITY VALUE IS ANALOGOUS TO THE PREMIUM ON A WARRANT. 


Tr. 
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D. 3. WHAT IS THE FORMULA FOR THE BOND’S EXPECTED CONVERSION VALUE IN ANY 
YEAR? WHAT IS ITS CONVERSION VALUE AT YEAR 0? AT YEAR 10? 


ANSWER: 


HE CONVERSION VALUE IN ANY YEAR IS SIMPLY THE VALUE OF THE STOCK 


py 


aru 


NE WOULD RECEIVE UPON CONVERTING. SINCE 


r. 


iDUSOFT IS A CONSTANT 
ROWTH STOCK, ITS PRICE IS EXPECTED TO INCREASE BY g EACH YEAR, AND 


Gl 


TS Pe = Po(1 + g)t. THE VALUE OF 


ONVERTING AT ANY YEAR IS CR(P:), WHERE CR IS THE NUMBER OF SHARES 


T 
O 
G 
HENCE THE EXPECTED STOCK PRICI 
C 
R 


E 


ECEIVED (THE CONVERSION RATIO). THUS, THE EXPECTED CONVERSION 
VALUE IN ANY YEAR IS: 


CV_ = CR(Pe) = CR(Po) (1 + g)* = 40($20) (1.08), 


AND, HENCE, FOR YEAR 0 AND YEAR 10, WE HAVE THE FOLLOWING: 


YEAR 0: CVo = 40($20) (1.08)° = $800. 


YEAR 10: CVio = 40($20) (1.08)1*° = $1,727.14. 


D. 4. WHAT IS MEANT BY THE “FLOOR VALUE” OF A CONVERTIBLE? WHAT IS THE 
CONVERTIBLE’S EXPECTED FLOOR VALUE AT YEAR 0? AT YEAR 10? 


ANSWER: THE FLOOR VALUE IS SIMPLY THE HIGHER OF THE STRAIGHT-DEBT VALUE AND 


r. 


T. 


THE CONVERSION VALUE. AT YEAR 0, THE STRAIGHT-DEBT VALUE IS $887.96 
WHILE THE CONVERSION VALUI 


ira 


IS $800, AND HENCE THE FLOOR VALU 


a 


Is 


$887.96. AT YEAR 10, TH 


rs 


CONVERSION VALUI 


a 
[e) 
ry 


$1,727 IS CLEARLY 
STRAIGHT-DEBT VALUE, AND HENCE THE CONVERSION VALUE 


HIGHER THAN THI 


Gl 


Tr. 


SETS THE FLOOR PRICE FOR THAT YEAR. THE CONVERTIBLE, HOWEVER, WI 


T. 


ENERALLY SELL ABOVE ITS FLOOR VALUE PRIOR TO MATURITY BECAUSE THE 


ONVERTIBILITY OPTION CARRIES ADDITIONAL VALU! 


Gl 


G 

C (AS DISCUSS! 
BELOW, THE PRICE OF THE CONVERTIBLE CAN FALL TO THE FLOOR VALU 
T 

G 


Gl 
UO 


r. 


Fl 


HE DIVIDENDS PAID ON THE STOCK THAT WOULD BE RECEIVED IN CONVERSION 


REATLY EXCEED THE INTE 


Pe 


EST PAID ON THE BOND.) 
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D. 5. ASSUME THAT EDUSOFT INTENDS TO FORCE CONVERSION BY CALLING THE BOND 


AS SOON AS POSSIBLE AFTER ITS CONVERSION VALUE EXCEEDS 20 PERCENT 
ABOVE ITS PAR VALUE, OR 1.2($1,000) = $1,200. WHEN IS THE ISSUE 
EXPECTED TO BE CALLED? (HINT: RECALL THAT THE CALL MUST BE MADE ON 
AN ANNIVERSARY DATE OF THE ISSUE.) 


ANSWER: 


THE EASIEST WAY TO FIND THE YEAR CONVERSION IS EXPECTED IS BY 


RECOGNIZING THAT THE CONVERSION VALUE BEGINS AT $800, GROWS AT THE 


RATE OF 8% PER YEAR, AND MUST RISE TO $1,200. THEN, SIMPLY INPUT 


INTO A FINANCIAL CALCULATOR, I = 8, PV = 800 (OR -800), AND FV 


1200, AND THEN PRESS THE N BUTTON TO FIND THE YEAR. IT IS 5.27, AND 


SINCE THE CALL MUST OCCUR ON AN ANNIVERSARY DATE, WE WOULD ROUND UP 


TO 6, SO THE BOND SHOULD BE CALLED AFTER 6 YEARS. (NOTE: 


Gl 


SOM 


Gl 


CALCULATORS AUTOMATICALLY ROUND UP; TH 


Gl 


HP-12C IS ONE. 


Gl 


HOWEVER, THE 


HP-17B GIVES THE UNROUNDED ANSWER 5.27.) 


WHAT IS THE EXPECTED COST OF CAPITAL FOR THE CONVERTIBLE TO EDUSOFT? 
DOES THIS COST APPEAR TO BE CONSISTENT WITH THE RISKINESS OF THE 
ISSUE? 


ANSWER: 


r. 


THE FIRM WOULD RECEIVE $1,000 NOW, WOULD MAKE COUPON PAYMENTS OF 


$105 FOR 6 YEARS, AND THEN WOULD ISSUE STOCK WORTH 40($20) (1.08)® = 


$1,269.50. THUS, THE CASH FLOW STREAM WOULD LOOK LIKE THIS: 


5 -105.00 
-1,269.50 
-1,374.50 


THE IRR OF THIS STREAM, WHICH IS THE COST OF THE CONVERTIBLE ISSUE 
IS 13.68 PERCENT. 


NOTE THAT EDUSOFT’S COST OF STRAIGHT DEBT IS 12 PERCENT, WHILI 


[I] 


ITS COST OF EQUITY IS 16.0 PERCENT: 


D,(1 1.48. 
fe Op gs OE ped Tene, 
B, $20 


THE FIRM’S CONVERTIBLE BOND HAS RISK WHICH IS A BLEND OF THE COST OF 
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EBT AND THE COST OF EQUITY, SO kc SHOULD FALL BETWEEN THE COST OF 


EBT AND EQUITY. THUS, A 13.68 PERCENT COST APPEARS REASONABLE. 


GH, THAT THE COST OF THE CONVERTIBLE’S CAPITAL IS BELOW 


ta a 
(e) 
FH 
ica) 
HK 
ae 
(e) 
Ce 


HE 14.65% ESTIMATED COST FOR THE BONDS WITH WARRANTS. 


E 


E. EDUSOFT’S MARKET VALUE CAPITAL STRUCTURE IS AS FOLLOWS (IN MILLIONS 
OF DOLLARS) : 
DEBT $ 50 
EQUITY 50 
$100 
IF THE COMPANY RAISES $20 MILLION IN ADDITIONAL CAPITAL BY SELLING 
(1) CONVERTIBLES OR (2) BONDS WITH WARRANTS, WHAT WOULD ITS WACC BE, 
AND HOW WOULD THOSE FIGURES COMPARE WITH ITS CURRENT WACC? 
EDUSOFT’S TAX RATE IS 40 PERCENT. 
ANSWER: IT IS NECESSARY TO FIND THE AFTER-TAX COST OF THE CONVERTIBLE, AS 
FOLLOWS: 
0 1 2 3 4 5 6 
a 
1,000 363% -63 -63 -63 -63 -63.00 
-1,269.50 
=1','332:.50 
INTL =— TD): = 1050020) = 63. 


THE SOLUTION VALUE IS ker) = 9.81%. 


THE AFTER-TAX COST OF STRAIGHT DEBT IS 0.6(12%) = 7.2%. 
THE CAPITAL STRUCTURE, WITH THE CONVERTIBLES ADDED, WOULD BE AS 
FOLLOWS: 
STRAIGHT DEBT S 50 41.67% = 40% 
CONVERTIBLES 20 16.67 * 20% 
EQUITY 50 41.67 ~ 40% 
$120 100.00% 100% 
THUS: 
WACC (W/CONVERTIBLES) = 0.4(7.2%) + 0.2(9.81%) + 0.4(16%) = 11.24%. 
WACC (CURRENT) = 0.5(7.2%) + 0.5(16%) = 11.6%. 
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THE CONVERTIBLES WOULD LOWER THE WACC SLIGHTLY, BECAUSE THE 


Q 
[e) 
ea 
< 


‘RTIBLES HAV! 


Gl 
7] 


A COST (9.81%) THAT IS LESS THAN THE CURRENT 
OVERALL COST OF CAPITAL TO THE FIRM (11.6%). THIS ASSUMES, THOUGH 


THAT THE COST OF EQUITY WOULD NOT BE AFFECTED BY THE ADDITION OF 


Q 
[e) 
z 
a 


‘RTIBLE DEBT. IN FACT, THIS DEBT WOULD INCREASE SOMEWHAT THE 


r. 


RISKINESS OF THE EQUITY (AND TH 


OTHER DEBT), BUT PEOPLE WOULD 


EXPECT IT TO EVENTUALLY BE CONVERTED, AT WHICH POINT THE EQUITY 


RATIO WOULD INCREASE, AND THE RISK OF LEVERAGE WOULD DECLINE. 


AGAIN, THIS DEMONSTRATES THE DIFFICULTY OF OBTAINING PRECISE COST OF 


CAPITAL ESTIMATES, AND THE NECESSITY OF USING JUDGMENT IN 
DET 


r 
r. 


(RMINING THE COST OF CAPITAL. 


WE ASSUME THAT THE WARRANTS ARE 


Tr. 


CONVERTED IN YEAR 5, AS DESCRIBE 


iw) 


IN PART C(5) ABOVE. 


Gl 


r. 


THE AFTER-TAX COST OF THE WARRANTS WOULD BE: 


Gl 


0 1 4 5 6 19 20 
Se ! }— « « «+ —___| 
1,000 -60* -60 -60 -60 -60 -60 
=587 2504* -1,000 

-647.50. -1,060 


*INT(1 - T) = 100(0.6) = 60. 
**#WARRANTS (OPPORTUNITY LOSS/WARRANT) = 50(11.75) = 587.50. 


THE IRR OF THIS STREAM IS 10.32%. 
THE CAPITAL STRUCTURE, WITH THE BOND WITH WARRANTS ADDED, WOULD BE 
AS FOLLOWS: 

STRAIGHT DEBT S 50 41.67% = 40% 

BOND WITH WARRANTS 20 16.67 x 20% 

EQUITY 50 41.67 ~~ 40% 

$120 100.00% 100% 

THUS: 


WACC (W/BOND WITH WARRANTS) = 0.4(7.2%) + 0.2(10.32%) + 0.4(163) 
11.34%. 


AS YOU REMEMBER, THE WACC WITHOUT THE BOND WITH WARRANTS WAS 11.6%, 


SO THE USE OF WARRANTS DECREASES THE COST OF CAPITAL, SINCE THE COST 
OF THI 


Gl 


BOND WITH WARRANTS IS LOWER THAN THE PRIOR WACC. THE WACC IS 
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HIGHI 


Gl 


R THAN IF CONVERTIBLES WERE USED BECAUSE THE COST OF WARRANTS 
I 


IS HIGHER, APPARENTLY BECAUSE 


NVESTORS THINK THEY ARE MORE RISKY. 


ALSO NOTE THAT WE ASSUMED CONVERSION IN YEAR 5 AT AN ESTIMATED STOCK 


PRICE, SO THE COST OF THE BOND WITH WARRANTS IS DETERMINED VERY 


r. 


E 


ARBITRARILY. 


EF; MR. DUNCAN BELIEVES THAT THE COSTS OF BOTH THE BOND WITH WARRANTS 
AND THE CONVERTIBLE BOND ARE CLOSE ENOUGH TO ONE ANOTHER TO CALL 
THEM EVEN, AND ALSO CONSISTENT WITH THE RISKS INVOLVED. THUS, HE 
WILL MAKE HIS DECISION BASED ON OTHER FACTORS. WHAT ARE SOME OF THE 
FACTORS WHICH HE SHOULD CONSIDER? 


ANSWER: ONE FACTOR THAT SHOULD BE CONSIDERED IS THE FIRM’S FUTURE NEEDS FOR 


r. 


E 


CAPITAL. IF EDUSOFT ANTICIPATES A CONTINUING NEED FOR CAPITAL, THEN 


WARRANTS MAY BE FAVORED, BECAUSE THEIR EXERCISE WILL BRING IN 


ADDITIONA EQUITY CAPITAL WITHOUT THE NEED TO RETIRE THE 


ACCOMPANYING LOW-COUPON DEBT ISSU 


Fl 


CONVERSELY, THE CONVERTIBLE 


ISSUE BRINGS IN NO NEW FUNDS AT CONVERSION, AND THE LOW-COUPON DEBT 


WILL BE GONE WHEN THE BONDS ARE CONVERTED. 


ANOTH 


Gl 


R FACTOR IS WHETHER EDUSOFT WANTS TO COMMIT TO 20 YI 


ikl 
> 
7) 
Nn 
oO 
Hy 


DEBT AT THIS TIME. 


Gl 


CONVERSION WILL REMOVE THE DEBT ISSUE, WHILE THE 


EXERCISE OF WARRANTS DOES NOT. OF COURSE, IF EDUSOFT’S STOCK PRICE 


DOES NOT RISE OVER TIME, THEN NEITHER THE WARRANTS NOR’ THE 


CONVERTIBLES WOULD BE EXERCISED, AND THE DEBT WOULD REMAIN 


OUTSTANDING IN BOTH CASES. 


G. HOW DO CONVERTIBLE BONDS HELP REDUCE AGENCY COSTS? 


ANSWER: AGENCY COSTS CAN ARISE DUE TO CONFLICTS BETW 


r 


‘EN SHAREHOLDERS AND 


BONDHOLDERS, IN THI 


FORM OF ASSET SUBSTITUTION (OR BAIT-AND-SWITCH. 


E 


HIS HAPPENS WHEN THE FIRM ISSUES LOW COST STRAIGHT DEBT, THEN 


NVESTS IN RISKY PROJECTS. BONDHOLDERS SUSPECT THIS, SO THEY CHARGE 


Fl 


N UPSIDE POTENTIAL, SO IT HAS LOW RATE. THUS, CONVERTIBLE DEBT 


T 
I 
HIGH INTEREST RATES. CONVERTIBLE DEBT ALLOWS BONDHOLDERS TO SHARI 
I 
H 


ELPS REDUCE THIS AGENCY COST. 


INFORMATION ASYMMETRY OCCURS WHEN A COMPANY KNOWS ITS FUTURE 


PROSPECTS BETTER THAN OUTSID 


T. 


INVESTORS. OTSIDE INVESTORS THINK THE 
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COMPANY WILL ISSUE NEW STOCK ONLY IF FUTURE PROSPECTS ARE NOT 


GOOD AS MARKET ANTICIPATES, SO ISSUING NEW STOCK 


SIGNAL TO MARKET, CAUSING THE STOCK PRICE TO FALL. 


GOOD FUTURE PROSPECTS CAN ISSUE STOCK “THROUGH THE 


E 


T. 


AS 


SEND NEGATIVE 


A COMPANY WITH 


BACK DOOR” 


ISSUING CONVERTIBLE BONDS. THIS AVOIDS THE NEGATIVE SIGNAL 


r. 


ISSUING STOCK DIRECTLY. SINCE PROSPECTS ARE GOOD, BONDS WILL LIK! 
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BY 
OF 


ELY 


BE CONVERTED INTO EQUITY, WHICH IS WHAT THE COMPANY WANTS TO ISSUE. 


Mini Case: 21 - 23 


Chapter 22 


Current Asset Management 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


22-1 a. Working capital is a firm’s investment in short-term assets--cash, 
marketable securities, inventory, and accounts receivable. Net 
working capital is current assets minus current liabilities. 
Working capital policy refers to the basic policy decisions 
regarding (1) target levels for each category of current assets and 
(2) how current assets will be financed. 


b. A relaxed current asset investment policy refers to a policy under 
which relatively large amounts of cash, marketable securities, and 
inventories are carried and under which sales are stimulated by a 
liberal credit policy, resulting in a high level of receivables. 

A restricted current asset investment policy refers to a policy 
under which holdings of cash, securities, inventories, and 
receivables are minimized; while a moderate current asset investment 
policy lies between the relaxed and restricted policies. 

A moderate current asset financing policy matches asset and 
liability maturities. It is also referred to as the maturity 
matching, or “self-liquidating” approach. 


c. The cash conversion cycle is the length of time between the firm's 
actual cash expenditures on productive resources (materials and 
labor) and its own cash receipts from the sale of products (that is, 
the length of time between paying for labor and materials and 
collecting on receivables.) Thus, the cash conversion cycle equals 
the length of time the firm has funds tied up in current assets. 
The cash conversion cycle model has been developed to formalize the 
calculation of the cycle. The inventory conversion period is the 
average length of time to convert materials into finished goods and 
then to sell them. It is calculated by dividing total inventory by 
sales per day. The receivables collection period is the average 
length of time required to convert a firm’s receivables into cash. 
It is calculated by dividing accounts receivable by sales per day. 
The payables deferral period is the average length of time between a 
firm’s purchase of materials and labor and the payment of cash for 
them. It is calculated by dividing accounts payable by credit 
purchases per day (COGS/360). 


d. Transactions balance is the cash balance associated with payments 
and collections; the balance necessary for day-to-day operations. A 
compensating balance is a checking account balance that a firm must 
maintain with a bank to compensate the bank for services rendered or 
for granting a loan. A precautionary balance is a cash balance held 
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in reserve for random, unforeseen fluctuations in cash inflows and 
outflows. A speculative balance is a cash balance that is held to 
enable the firm to take advantage of any bargain purchases that 
might arise. 


e. A cash budget is a schedule showing cash flows (receipts, 
disbursements, and cash balances) for a firm over a_ specified 
period. The net cash gain or loss for the period is calculated as 
total collections for the period less total payments for the same 
period of time. 

The target cash balance is the desired cash balance that a firm 
plans to maintain in order to conduct business. 


f. Trade discounts are price reductions that suppliers offer customers 
for early payment of bills. 


g. Synchronizing cash flows is an attempt by firms to keep cash 
balances to a minimum by improving their forecasting and by 
arranging things so that their cash receipts coincide with required 
cash outflows. 


h. Check clearing is the process of converting a check that has been 
ritten and mailed into cash in the payee’s account. Net float is 
he differenc between disbursement float and collections float. 
isbursement float is the value of the checks which we have written 
ut which are still being processed and thus have not been deducted 
rom our account balance by the bank. Collections float is the 
mount of checks that we have received but which have not yet been 
redited to our account. 


QAQaenTUd se 


i. A lockbox plan is a procedure used to speed up collections and 
reduce float through the use of post office boxes in payers’ local 
areas. A pre-authorized debit allows funds to be automatically 
transferred from a customer’s account to the firm’s account on 
specified dates. 


3. Marketable securities are securities that can be sold on_ short 
notice without loss of principal or original investment. Near-cash 
reserves are a suitable set of securities that can be quickly and 
easily converted to cash. Examples of securities that could be held 
as near-cash reserves are U.S. treasury bills, commercial paper, 
negotiable certificates of deposit, money market mutual _ funds, 
floating rate and market auction preferred stock, and Eurodollar 

time deposits. 


k. The red line method is a technique for inventory control, as is the 


two-bin method. Computerized inventory control systems are just 
what the name implies. In the red line method, a line is drawn 
around the inside of a bin at the level of the reorder point, and 
the inventory clerk places an order when the red line shows. The 


two-bin method is similar--when the first bin is exhausted, items 
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are ordered. With a computerized inventory control system, the 
computer starts with an inventory count in memory. As withdrawals 
ar made, they ar recorded by the computer, and the inventory 
balance is revised. When the reorder point is reached, the computer 
automatically places an order, and when the order is received, th 
recorded balance is increased. 

1. Just-in-time systems refer to receiving inventories just as they are 


needed. Firms that employ such systems are attempting to minimize 
inventory carrying costs. 

Out-sourcing is the practice of purchasing components rather than 
making them in-house. 


m. An account receivable is created when a good is shipped or a service 
is performed, and payment for that good is not made on a cash basis, 
but on a credit basis. 

Days sales outstanding (DSO) is a measure of the average length 
of time it takes a firm’s customers to pay off their credit 
purchases. 


n. An aging schedule breaks down accounts receivable according to how 
long they have been outstanding. This gives the firm a more 
complete picture of the structure of accounts receivable than that 
provided by days sales outstanding. 


o. Credit policy is nothing more than the firm’s policy on granting and 
collecting credit. There are four elements of credit policy, or 
credit policy variables. These are credit period, credit standards, 
collection policy, and discounts. 

The credit period is the length of time for which credit is 
extended. If the credit period is lengthened, sales will generally 


increase, as will accounts receivable. This will increase the 
financing needs and possibly increase bad debt losses. A shortening 
of the credit period will have the opposite effect. 

Credit standards determin th minimum financial strength 
required to become a credit, versus cash, customer. The optimal 


credit standards equate the incremental costs of credit to the 
incremental profits on increased sales. 

The collection policy is the procedure for collecting accounts 
receivable. A change in collection policy will affect sales, days 
sales outstanding, bad debt losses, and the percentage of customers 
taking discounts. 

Credit terms are statements of the credit period and any 
discounts offered--for example, 2/10, net 30. 


p. Cash discounts are often used to encourage early payment and to 
attract customers by effectively lowering prices. Credit terms are 
usually stated in the following form: 2/10, net 30. This means a 2 
percent discount will apply if the account is paid within 10 days, 
otherwise the account must be paid within 30 days. 
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q. Seasonal dating sets the invoice date, or date at which the credit 
and discount periods begin, to a time during the buyer’s own selling 
season, regardless of the actual sale date. 


22-2 When money is tight, interest rates are generally high. This means 
that near-cash assets have high returns; hence, it is expensive to hold 
idle cash balances. Firms tend to economize on their cash balance 


holdings during tight-money periods. 


22-3 The two principal reasons for holding cash are for transactions and 
compensating balances. The target cash balance is not equal to the sum 
of the holdings for each reason becaus th same money can often 
partially satisfy both motives. 


22-4 a. Better synchronization of cash inflows and outflows would allow the 
firm to keep its transactions balance at a minimum, and would 
therefore lower the target cash balance. 


b. Improved sales forecasts would tend to lower the target cash 
balance. 


c. A reduction in the portfolio of U.S. Treasury bills (marketable 
securities) would cause the firm’s cash balance to rise if the 
Treasury bills had been held in lieu of cash balances. 


d. An overdraft system will enable the firm to hold less cash. 


e. If the amount borrowed equals the increase in check-writing, the 
target cash balance will not change. Otherwise, the target cash 
balance may rise or fall, depending on the relationship between the 
amount borrowed and the number of checks written. 


f. The firm will tend to hold more Treasury bills, and the target cash 
balance will tend to decline. 


22-5 A lockbox would probably make mor sens for a firm that operated 


nationwide. Lockboxes reduce the time required for a firm to receive 
incoming checks, to deposit them, and to get them cleared through the 
banking system so that the funds are available for use. However, even 


a local firm with enough volume may want its bank to receive and 
process checks before the firm adjusts its accounts receivable ledgers. 


22-6 False. Both accounts will record the same transaction amount. 


22-7 The four elements in a firm’s credit policy are (1) credit standards, 
(2) credit period, (3) discount policy, and (4) collection policy. The 
firm is not required to accept the credit policies employed by its 
competition, but the optimal credit policy cannot be determined without 


considering competitors’ credit policies. A firm’s credit policy has 
an important influence on its volume of sales, and thus on its 
profitability. 
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22-8 


22-9 


22-10 


22-11 


22-12 


The latest date for paying and taking discounts is May 10. The date by 
which the payment must be made is June 9. 


Days sales _ Accounts receivable _ $312,000 
outstanding Sales/360 $2,880,000/360 
312,000 
a = 39 days. 
$8,000/day 
b. False. While it appears that most customers pay on time (because 39 
days is less than the 40 days stipulated in the credit terms), this 
does not mean that all customers are paying on time. In fact, it is 


very likely that some are not, since some customers are paying on 
the tenth day and are taking the discount. 


False. An aging schedule will give more detail, especially as to what 
percentage of accounts are past due and what percentage of accounts are 
taking discounts. 


No. Although B sustains slightly more losses due to uncollectible 
accounts, its credit manager may have a wise policy that is generating 
more sales revenues (and thus profits) than would be the case if he had 


a policy which cut those losses to zero. 
A/R Sales Profit 

a. The firm tightens its credit 

standards. - - ) 
b. The terms of trade are 

changed from 2/10, net 30, 

to 3/10, net 30. 0 + 0 
c. The terms are changed from 

2/10 net 30, to 3/10, net 40. 0 + 0 
d. The credit manager gets tough 

with past-due accounts. = = 0 


Explanations: 


a. When a firm “tightens” its credit standards, it sells on credit more 
selectively. It will likely sell less and certainly will make fewer 
credit sales. Profit may be affected in either direction. 


b. The larger cash discount will probably induce more sales, but they 
will likely be from customers who pay bills quickly. Further, some 
of the current customers who do not take the 2 percent discount may 
be induced to start paying earlier. The effect of this would be to 
reduce accounts receivable, so accounts receivable and profits could 
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go either way. 


c. A less stringent credit policy in terms of the credit period should 
stimulate sales. The accounts receivable could go up or down 
depending upon whether customers take the new higher discount or 
delay payments for the 10 additional days, and depending upon the 
amount of new sales generated. 


d. If the credit manager gets tough with past due accounts, sales will 
decline, as will accounts receivable. 


22-13 The firm could have its suppliers ship by air freight, reducing lead 
time, or on consignment, reducing the firm’s purchasing costs. The 
firm can reduce its finished goods inventory by manufacturing to meet 
orders, or by shipping goods to customers at the firm’s discretion, or 
by using seasonal dating in its accounts receivable policy. 

Unless the firm is in a strong bargaining position, or offers some 


financial incentive, shifting inventory burdens to suppliers and 
customers may result in higher costs and fewer sales. If a supplier 
has to carry larger raw material inventory, it may charge a higher 
price to the firm to cover its increased inventory costs. Shifting 


inventory burdens to customers may result in lost sales if customers 
can obtain better service from other firms. 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


Cash Inventory Receivables Payables 
22-1 a. conversion = conversion + collection - deferral 
cycle period period period 


15 +#°38 30 = 83 days. 


b. Average sales per day = $3,375,000/360 = $9,375. 
Investment in receivables = $9,375 x 38 = $356,250. 


c. Inventory turnover = 360/75 4.8x. 


22-2 Net Float 


| 


Collections Float 
$10,000) 


Disbursement Float 
= (4 x $10,000) - (3 
$10,000. 


x 


22-3 Sales = $10,000,000; S/I = 2x. 


Inventory = S/2 
$10,000,000 
2 


= $5,000,000. 


If S/I = 5x, how much cash freed up? 


Inventory = S/5 
$10,000,000 


= $2,000,000. 
5 


Cash Freed = $5,000,000 - $2,000,000 = $3,000,000. 


22-4 DSO = 17; Credit Sales/Day = $3,500; A/R = ? 
A/R 
DSO = / 
S/360 
A/R 
ea 
$3,500 
A/R = 17 x $3,500 = $59,500. 


22-5. a. COSt 


Ges a eee oa ee al i Gag 


locations}\transfers)\transfer cost 
= (10) (260) ($9.75) + ($6,500) (12) = $25,350 + $78,000 
= $103,350. 


b. Reduction in days of float = 3 days. 
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Beier eS oe Hal Daily gees 


days of float}\collections cost 
= (3) ($325,000) (0.10) = $97,500. 
c. Net gain (loss) = $97,500 - $103,350 = -$5,850. 


Malitz should not initiate the lockbox system since it will cost the 
firm $5,850 more than it will earn on the freed funds. 
22-6 a. 0.4(10) + 0.6(40) = 28 days. 
b. $900,000/360 = $2,500 sales per day. 


$2,500(28) = $70,000 = Average receivables. 


c. 0.4(10) + 0.6(30) = 22 days. $900,000/360 = $2,500 sales per day. 


$2,500(22) = $55,000 = Average receivables. 
Sales may also decline as a result of the tighter credit. This 
would further reduce receivables. Also, some customers may now take 


discounts further reducing receivables. 


22-7 a. Return on equity may be computed as follows: 


Tight Moderate Relaxed 
Current assets 
(S of sales x Sales) S 900,000 $1,000,000 $1,200,000 
Fixed assets 1,000,000 1,000,000 1,000,000 
Total assets $1,900,000 $2,000,000 $2,200,000 
Debt (60% of assets) $1,140,000 $1,200,000 $1,320,000 
Equity 760,000 800,000 880,000 
Total liab./equity $1,900,000 $2,000,000 $2,200,000 
EBIT (12% x $2 mil.) S 240,000 S$ 240,000 S$ 240,000 
Interest (8%) 91,200 96,000 105, 600 
Earnings before taxes S 148,800 S 144,000 S 134,400 
Taxes (40%) 59,520 57,600 53,160 
Net income S 89,280 S 86,400 S 80,640 
Return on equity 11.75% 10.80% 9.16% 
b. No, this assumption would probably not be valid in a real world 
Situation. A firm’s current asset policies, particularly with 
regard to accounts receivable, such as discounts, collection period, 
and collection policy, may have a significant effect on sales. The 


exact nature of this function may be difficult to quantify, however, 
and determining an “optimal” current asset level may not be possible 
in actuality. 


c. As the answers to Part a indicate, the tighter policy leads to a 
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higher expected return. However, as the current asset level is 
decreased, presumably some of this reduction comes from accounts 
receivable. This can be accomplished only through higher discounts, 
a shorter collection period, and/or tougher collection policies. As 
outlined above, this would in turn hav som ffect on sales, 
possibly lowering profits. More restrictiv receivabl policies 
might involve some additional costs (collection, and so forth) but 
would also probably reduce bad debt expenses. Lower current assets 
would also imply lower liquid assets; thus, the firm’s ability to 
handle contingencies would be impaired. Higher risk of inadequate 
liquidity would increase the firm’s risk of insolvency and thus 
increase its chance of failing to meet fixed charges. Also, lower 
inventories might mean lost sales and/or expensive production 
stoppages. Attempting to attach numerical values to these potential 
losses and probabilities would be extremely difficult. 


22-8 a. Firm’s Bank’s 
checkbook records 
Day 1 Deposit $1,200,000; 
write check for 
$1,600,000. -S 400,000 $1,200,000 
Day 2 Write check 
for $1,600,000. -$2,000,000 $1,200,000 
Day 3 Write check 
for $1,600,000. -$3,600,000 $1,200,000 
Day 4 Write check 
for $1,600,000. -$5,200,000 $1,200,000 
Day 5 Write check for 
$1,600,000; deposit 
$1,600,000. -$5,200,000 $1,200,000 


After the firm has reached a steady state, it must deposit 
$1,600,000 each day to cover the checks written four days earlier. 


b. The firm has four days of float. 


c. The firm should try to maintain a balance on the bank’s records of 
$1,200,000. On its own books it will have a balance of minus 
$5,200,000. 


d. For any level of sales, the firm will probably have a higher rate of 
return on assets and equity if it can reduce its total assets. By 
using float, SSC can reduce its cash account, by (4 x $1,600,000) - 
$1,200,000 = $5,200,000. However, they actually can reduce equity 
and debt by $6,000,000 as the firm has gross float of $6,400,000 
$400,000 (increase in the amount deposited in the _ bank) = 
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$6,000,000, so earnings per share will be higher. In terms of the 
Du Pont system, the rate of return on equity will be higher becaus 
of the reduction in total assets. 


22-9 a. Presently, HGC has 5 days of collection float; under the lockbox 
system, this would drop to 2 days. 


$1,400,000 x 5 days = $7,000,000 
$1,400,000 x 2 days = 2,800,000 
$4,200,000 


HGC can reduce its cash balances by the $4,200,000 reduction in 
negative float. 


b. 0.10($4,200,000) = $420,000 = the value of the lockbox system on an 
annual basis. 


c. $420,000/12 = $35,000 = maximum monthly charge HGC can pay for the 
lockbox system. 


22-10 a... Es Collections and Purchases: 
December January February 
Sales $160,000 $40,000 $60,000 
Purchases 40,000 40,000 40,000 
Payments 140,000* 40,000 40,000 
i Be Gain or Loss for Month: 
Receipts from sales $160,000 $40,000 $60,000 
Payments for: 
Purchases 140,000 40,000 40,000 
Salaries 4,800 4,800 4,800 
Rent 2,000 2,000 2,000 
Taxes 12,000 --- = 
Total payments $158,800 $46,800 $46,800 
Net cash gain (loss) S 1,200 (S 6,800) $13,200 
III. Cash Surplus or Loan Requirements: 
Cash at start of month 400 1,600 (5,200) 
Cumulative cash S 1,600 (S$ 5,200) S 8,000 
Target cash balance 6,000 6,000 6,000 
Cumulative surplus cash or 
total loans to maintain 
$6,000 target cash balance (S$ 4,400) ($11,200) S 2,000 
*November purchases = $140,000. 


b. If the company began selling on credit on December 1, then it would 
have zero receipts during December, down from $160,000. Thus, it 
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would have to borrow an additional $160,000, so its loans 
outstanding by December 31 would be $164,400. The loan requirements 
would build gradually during the month. We could trace the effects 
of the changed credit policy on out into January and February, but 
here it would probably be best to simply construct a new cash 
budget. 
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22-11 aks. 


b. 


Helen’s Fashion Designs 
Cash Budget, July-December 2002 


ie Collections and Payments: 
May June July August September October November December January 
Sales $180,000 $180,000 $360,000 $540,000 $720,000 $360,000 $360,000 $ 90,000 $180,000 
Collections: 
1st month 18,000 18,000 36,000 54,000 72,000 36,000 36,000 9,000 
2nd month 0 135,000 135,000 270,000 405,000 540,000 270,000 270,000 
3rd month 0 0 27,000 27,000 54,000 81,000 108,000 54,000 
Total $198,000 $351,000 $531,000 $657,000 $414,000 $333,000 
collections 
Purchases 90,000 90,000 126,000 882,000 306,000 234,000 162,000 90,000 
Payments (1-mo. lag) 90,000 90,000 126,000 882,000 306,000 234,000 162,000 
ET Gain or Loss for Month: 
July August September October November December 
Receipts: 
Collections $198,000 $351,000 $531,000 $657,000 $414,000 $333,000 
Payments: 
Labor and raw materials 90,000 126,000 882,000 306,000 234,000 162,000 
Administrative salaries 27,000 27,000 27,000 27,000 27,000 27,000 
Lease payment 9,000 9,000 9,000 9,000 9,000 9,000 
Misc. expenses 2,700 2,700 2,700 2,700 2,700 2,700 
Income tax 0 0 63,000 0 0 63,000 
Progress payment 0 0 0 180,000 0 0 
Total payments $128,700 $164,700 $983,700 $524,700 $272,700 $263,700 
Net cash gain (loss) $ 69,300 $186, 300($452,700) $132,300 $141,300 $ 69,300 


III. Cash Surplus or Loan Requirements: 


July August September October November December 

Cash at start of month $132,000 $201,300 $387,600 ($ 65,100)$ 67,200 $208,500 
w/o loans 

Cumulative cash 201,300 387,600 (65,100) 67,200 208,500 277,800 
Less: Target cash balance 90,000 90,000 90,000 90,000 90,000 90,000 
Cumulative surplus cash or 
total loans outstanding to 
maintain target balance $111, 300 $297,600 ($155,100) ($22, 800) $118,500 $187, 800 


The cash budget indicates that Helen will have surplus’ funds 
available during July, August, November, and December. During 
September th company will need to borrow $155,100. The cash 
surplus that accrues during October will enable Helen to reduce the 
loan balance outstanding to $22,800 by the end of October. 


In a situation such as this, where inflows and outflows are not 
synchronized during the month, it may not be possible to use a cash 
budget centered on the end of the month. The cash budget should be 
set up to show the cash positions of the firm on the 5th of each 
month. In this way the company could establish its maximum cash 
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requirement and use these maximum figures to estimate its required 
line of credit. 

The table below shows the status of the cash account on selected 
dates within the month of July. It shows how the inflows accumulate 
steadily throughout the month and how the requirement of paying all 
the outflows on the 5th of the month requires that the firm obtain 
external financing. By July 14, however, the firm reaches the point 
where the inflows have offset the outflows, and by July 30 we see 
that the monthly totals agree with the cash budget developed earlier 
in Part a. 


7/2/99 7/4/99 7/5/99 7/6/99 7/14/99 7/30/99 
Opening balance $132,000 $132,000 $132,000 $132,000 $132,000 $132,000 


Cumulative inflows 
(1/30 X receipts 
X no. of days) 13,200 26,400 33,000 39,600 92,400 198,000 


Total cash available $145,200 $158,400 $165,000 $171,600 $224,400 $330,000 


Outflow 0 0 128,700 128,700 128,700 128,700 
Net cash position $145,200 $158,400 $-36,300 5 42,900 8 95,700 $201,300 
Target cash balance 90,000 90,000 90,000 90,000 90,000 90,000 


Cash above minimum 
needs (borrowing needs)$ 55,200 S$ 68,400 ($ 53,700) ($_ 47,100) $ 5,700 $111,300 


d. The months preceding peak sales would show a decreased current ratio 
and an increased debt ratio due to additional short-term bank loans. 
In the following months as receipts are collected from sales, the 
current ratio would increase and the debt ratio would decline. 
Abnormal changes in these ratios would affect the firm’s ability to 
obtain bank credit. 
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SOLUTION TO SPREADSHEET PROBLEM 


22-12 Th detailed solution for the problem is available both on the 
instructor’s resource CD-ROM (in the file Solution for Ch 22-12 Build a 
Model.xls) and on the instructor’s side of the Harcourt College 
Publishers’ web site, http://www.harcourtcollege.com/finance/theoryl0e. 
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CYBERPROBLEM 


22-13 The detailed solution for the cyberproblem is available on the 
instructor’s side of the Harcourt College Publishers’ web sit 
http://www.harcourtcollege.com/finance/theoryl0e. 
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MINI CASE 


DAN BARNES, FINANCIAL MANAGER OF SKI EQUIPMENT INC. (SKI), IS EXCITED, BUT 
APPREHENSIVE. THE COMPANY’S FOUNDER RECENTLY SOLD HIS 51 PERCENT CONTROLLING 
BLOCK OF STOCK TO KENT KOREN, WHO IS A BIG FAN OF EVA (ECONOMIC VALUE ADDED) . 
EVA IS FOUND BY TAKING THE AFTER-TAX OPERATING PROFIT AND THEN SUBTRACTING 
THE DOLLAR COST OF ALL THE CAPITAL THE FIRM USES: 


EVA 


NOPAT - CAPITAL COSTS 
EBIT(1 - T) -— WACC(OPERATING CAPITAL). 


IF EVA IS POSITIVE, THEN THE FIRM IS CREATING VALUE. ON THE OTHER HAND, 
IF EVA IS NEGATIVE, THE FIRM IS NOT COVERING ITS COST OF CAPITAL, AND 
STOCKHOLDERS’ VALUE IS BEING ERODED. KOREN REWARDS MANAGERS HANDSOMELY IF 
THEY CREATE VALUE, BUT THOSE WHOSE OPERATIONS PRODUCE NEGATIVE EVAs ARE SOON 
LOOKING FOR WORK. KOREN FREQUENTLY POINTS OUT THAT IF A COMPANY CAN GENERATE 
ITS CURRENT LEVEL OF SALES WITH LESS ASSETS, IT WOULD NEED LESS CAPITAL. 
THAT WOULD, OTHER THINGS HELD CONSTANT, LOWER CAPITAL COSTS AND INCREASE ITS 
EVA. 

SHORTLY AFTER HE TOOK CONTROL OF SKI, KENT KOREN MET WITH SKI’S SENIOR 
EXECUTIVES TO TELL THEM OF HIS PLANS FOR THE COMPANY. FIRST, HE PRESENTED 
SOME EVA DATA WHICH CONVINCED EVERYONE THAT SKI HAD NOT BEEN CREATING VALUE 
IN RECENT YEARS. HE THEN STATED, IN NO UNCERTAIN TERMS, THAT THIS SITUATION 
MUST CHANGE. HE NOTED THAT SKI’S DESIGNS OF SKIS, BOOTS, AND CLOTHING ARE 
ACCLAIMED THROUGHOUT THE INDUSTRY, BUT SOMETHING IS SERIOUSLY AMISS ELSEWHERE 
IN THE COMPANY. COSTS ARE TOO HIGH, PRICES ARE TOO LOW, OR THE COMPANY 
EMPLOYS TOO MUCH CAPITAL, AND HE WANTS SKI’S MANAGERS TO CORRECT THE PROBLEM 
OR ELSE. 

BARNES HAS LONG FELT THAT SKI’S WORKING CAPITAL SITUATION SHOULD BE 
STUDIED--THE COMPANY MAY HAVE THE OPTIMAL AMOUNTS OF CASH, SECURITIES, 
RECEIVABLES, AND INVENTORIES, BUT IT MAY ALSO HAVE TOO MUCH OR TOO LITTLE OF 
THESE ITEMS. IN THE PAST, THE PRODUCTION MANAGER RESISTED DAN’S EFFORTS TO 
QUESTION HIS HOLDINGS OF RAW MATERIALS INVENTORIES, THE MARKETING MANAGER 
RESISTED QUESTIONS ABOUT FINISHED GOODS, THE SALES STAFF RESISTED QUESTIONS 
ABOUT CREDIT POLICY (WHICH AFFECTS ACCOUNTS RECEIVABLE), AND THE TREASURER 
DID NOT WANT TO TALK ABOUT HER CASH AND SECURITIES BALANCES. KOREN’S SPEECH 
MADE IT CLEAR THAT SUCH RESISTANCE WOULD NO LONGER BE TOLERATED. 
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DAN ALSO KNOWS THAT DECISIONS ABOUT WORKING CAPITAL CANNOT BE MADE IN A 
VACUUM. FOR EXAMPLE, IF INVENTORIES COULD BE LOWERED WITHOUT ADVERSELY 
AFFECTING OPERATIONS, THEN LESS CAPITAL WOULD BE REQUIRED, THE DOLLAR COST OF 
CAPITAL WOULD DECLINE, AND EVA WOULD INCREASE. HOWEVER, LOWER RAW MATERIALS 
INVENTORIES MIGHT LEAD TO PRODUCTION SLOWDOWNS AND HIGHER COSTS, WHILE LOWER 
FINISHED GOODS INVENTORIES MIGHT LEAD TO THE LOSS OF PROFITABLE SALES. so, 
BEFORE INVENTORIES ARE CHANGED, IT WILL BE NECESSARY TO STUDY OPERATING AS 
WELL AS FINANCIAL EFFECTS. THE SITUATION IS THE SAME WITH REGARD TO CASH AND 
RECEIVABLES. FOLLOWING ARE SOME RATIOS FOR SKI: 


SELECTED RATIOS: SKI AND INDUSTRY AVERAGE 


SKI INDUSTRY 
CURRENT 1.75 2.25 
QUICK 0.83 1.20 
DEBT/ASSETS 58.76% 50.00% 
TURNOVER OF CASH AND SECURITIES 16.67 22.22 
DAYS SALES OUTSTANDING 45.00 32.00 
INVENTORY TURNOVER 4.82 7.00 
FIXED ASSETS TURNOVER 2.08 3.00 
PROFIT MARGIN ON SALES 2.07% 3.50% 
RETURN ON EQUITY (ROE) 10.45% 21.00% 
PAYABLES DEFERRAL PERIOD 30.00 33.00 
A. DAN PLANS TO USE THE PRECEDING RATIOS AS THE STARTING POINT FOR 


DISCUSSIONS WITH SKI’S OPERATING EXECUTIVES. HE WANTS EVERYONE TO 
THINK ABOUT THE PROS AND CONS OF CHANGING EACH TYPE OF CURRENT ASSET 
AND HOW CHANGES WOULD INTERACT TO AFFECT PROFITS AND EVA. BASED ON 
THE DATA IN THE TABLE, DOES SKI SEEM TO BE FOLLOWING A RELAXED, 
MODERATE, OR RESTRICTED WORKING CAPITAL POLICY? 


ANSWER: A COMPANY WITH A RELAXED WORKING CAPITAL POLICY WOULD CARRY 


r. 


RELATIVELY LARGE AMOUNTS OF CURRENT ASSETS IN RELATION TO SALES. IT 


WOULD BE GUARDING AGAINST RUNNING OUT OF STOCK OR OF RUNNING SHORT 


OF CASH, OR LOSING SALES BECAUSE OF A RESTRICTIVE CREDIT POLICY. WE 
CAN S$ 


r. 


& THAT SKI HAS RELATIVELY LOW CASH AND INVENTORY TURNOVER 


RATIOS. FOR EXAMPLE, SALES/INVENTORIES = 4.82 VERSUS 7.0 FOR AN 


AVERAGE FIRM IN ITS INDUSTRY. THUS, SKI IS CARRYING A LOT OF 


INVENTORY PER DOLLAR OF SALES, WHICH WOULD MEET THE DEFINITION OF A 


RELAXED POLICY. SIMILARLY, SKI’S DSO IS RELATIVELY HIGH. SINCE DSO 


IS CALCULATED AS RECEIVABLES/SALES PER DAY, A HIGH DSO INDICATES A 
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He WHAT MIGHT SKI DO TO REDUCE ITS CASH AND SECURITIES WITHOUT HARMING 
OPERATIONS? 
ANSWER: TO THE EXTENT THAT “CASH AND SECURITIES” CONSIST OF LOW-YIELDING 
SECURITIES, THEY COULD BE SOLD OFF AND THE CASH GENERATED COULD BE 
USED TO REDUCE DEBT, TO BUY BACK STOCK, OR TO INVEST IN OPERATING 
ASSETS. 
TO THE EXTENT THAT ACTUAL CASH IS ON HAND, THE COMPANY COULD TAKE 
SEVERAL STEPS TO OPERATE WITH LESS CASH: 
1. USE LOCKBOXES TO SPEED UP GETTING THE USE OF INCOMING CHECKS. 
2. SYNCHRONIZE INFLOWS AND OUTFLOWS, e.g., ARRANGE TO MAKE PAYMENTS 
SHORTLY AFTER CUSTOMERS PAY. 
3. FORECAST CASH FLOWS MORE ACCURATELY, WHICH WOULD ENABLE THE FIRM 
TO OPERATE WITH SMALLER “SAFETY STOCKS” OF CASH. 
4. ARRANGE BACKUP LINES OF CREDIT UNDER WHICH SKI COULD BORROW ON 
SHORT NOTICE IF INFLOWS DO NOT COME IN AS EXPECTED OR 
UNANTICIPATED OUTFLOWS OCCUR. 
5. ARRANGE TO RECEIVE LARGE PAYMENTS BY WIRE. 
E. WHAT IS “FLOAT,” AND HOW IS IT AFFECTED BY THE FIRM’S CASH MANAGER 
(TREASURER) ? 
ANSWER: FLOAT IS THE DIFFERENCE BETWEEN CASH AS SHOWN ON THE FIRM’S BOOKS 
AND ON ITS BANK’S BOOKS. IF THE FIRM IS HIGHLY EFFICIENT IN 
RECEIVING CHECKS AND GETTING THEM CLEARED, BUT THOSE TO WHOM IT 
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eA 


MAKES PAYMENTS ARE NOT, THEN IT WILL HAVE POSITIVE NET FLOAT. IF 
THI 


GI 


FIRM COLLECTS CHECKS IN 2 DAYS BUT THOSE TO WHOM SKI WRITES 


CHECKS DON’T GET THEM PROCESSED FOR 6 DAYS, THEN SKI WILL HAVE 4 


r. 


DAYS OF NET FLOAT. IF THE FIRM WRITES AND RECEIVES ABOUT $1 MILLION 


OF CHECKS PER DAY, THEN SKI WOULD B 


T. 


ABLE TO OPERATE WITH $4 MILLION 
LESS CAPITAL THAN IF IT HAD ZERO NET FLOAT. 


IN AN ATTEMPT TO BETTER UNDERSTAND SKI’S CASH POSITION, DAN DEVELOPED A CASH 
BUDGET. DATA FOR THE FIRST TWO MONTHS OF THE YEAR FOLLOW. (NOTE THAT DAN’S 
PRELIMINARY CASH BUDGET DOES NOT ACCOUNT FOR INTEREST INCOME OR INTEREST 
EXPENSE.) HE HAS THE FIGURES FOR THE OTHER MONTHS, BUT THEY ARE NOT SHOWN IN 
THIS MINI CASE. 
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IT. 


TT: 


SKI’S CASH BUDGET FOR JANUARY AND FEBRUARY 


NOVEMBER DECEMBER 


COLLECTIONS AND PURCHASES WORKSHEET 
SALES (GROSS) $71,218 $68,212.00 
COLLECTIONS: 
DURING MONTH OF SALE 
(0.2) (0.98) (MONTH’S SALES) 
DURING FIRST MONTH AFTER SALE 
0.7(PREVIOUS MONTH’S SALES) 
DURING SECOND MONTH AFTER SALE 
0.1(SALES 2 MONTHS AGO) 
TOTAL COLLECTIONS (LINES 2+3+4) 


PURCHASES: 
0.85 (FORECASTED SALES 
2 MONTHS FROM NOW) $44,603.75 


PAYMENTS (1-MONTH LAG) 


CASH GAIN OR LOSS FOR MONTH 
COLLECTIONS (FROM SECTION I) 
PAYMENTS FOR PURCHASES (FROM SECTION I) 
WAGES AND SALARIES 
RENT 
TAXES 
TOTAL PAYMENTS 
NET CASH GAIN (LOSS) DURING MONTH 
(LINE 8 - LINE 13) 


CASH SURPLUS OR LOAN REQUIREMENT 
CASH AT BEGINNING OF MONTH 

IF NO BORROWING IS DONE 
CUMULATIVE CASH (CASH AT START, + GAIN 

OR - LOSS = LINE 14 + LINE 15) 
TARGET CASH BALANCE 
CUMULATIVE SURPLUS CASH OR LOANS OUTSTANDING 
TO MAINTAIN $1,500 TARGET CASH BALANCE 
(LINE 16 - LINE 17) 


Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. 


JANUARY FEBRUARY 
$65,213.00 $52,475.00 
12;-7812:75, 10,285.10 
47,748.40 45,649.10 

7,121.80 6,821.20 
$67,651.95 $62,755.40 
$36,472.65 $25,945.40 
44,603.75 36,472.65 
$67,651.95 $62,755.40 
44,603.75 36,472.65 

6,690.56 5,470.90 

2,500.00 2,500.00 
$53,794.31 $44,443.55 
$13,857.64 $18,311.85 
$ 3,000.00 $16,857.64 
16,857.64 35,169.49 

1,500.00 1,500.00 
$15,357.64 $33,669.49 


MARCH APRIL 


$42,909 $30,524 
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SHOULD DEPRECIATION EXPENSE BE EXPLICITLY INCLUDED IN THE CASH 
BUDGET? WHY OR WHY NOT? 


ANSWER: 


NO, DEPRECIATION EXPENSE IS A NONCASH CHARGE AND SHOULD NOT APPEAR 


EXPLICITLY IN THE CASH BUDGET WHICH FOCUSES ON THE ACTUAL CASH 


r. 


r. 


FLOWING INTO AND OUT OF A FIRM. HOWEVER, A FIRM’S DEPRECIATION 


EXPENSE DOES IMPACT ITS TAX LIABILITY, AND HENCE DEPRECIATION 


AFFECTS SKI’S QUARTERLY TAX PAYMENTS. 


IN HIS PRELIMINARY CASH BUDGET, DAN HAS ASSUMED THAT ALL SALES ARE 
COLLECTED AND, THUS, THAT SKI HAS NO BAD DEBTS. IS THIS REALISTIC? 
IF NOT, HOW WOULD BAD DEBTS BE DEALT WITH IN A CASH BUDGETING SENSE? 
(HINT: BAD DEBTS WILL AFFECT COLLECTIONS BUT NOT PURCHASES.) 


ANSWER: 


IT IS NOT REALISTIC TO ASSUME ZERO BAD DEBTS. WHEN CREDIT IS 


GRANTED, BAD DEBTS SHOULD BE EXPECTED. COLLECTIONS IN EACH MONTH 


WOULD BE LOWERED BY THE PERCENTAGE OF BAD DEBTS. PAYMENTS WOULD B 


r. 
Gl 


UNCHANGED, SO THE RESULT WOULD BE THAT LOAN BALANCES WOULD BE LARGER 


AND CASH SURPLUS BALANCES WOULD BE SMALLER BY THE DIFFERENCE IN THE 


COLLECTION AMOUNTS. 


DAN’S CASH BUDGET FOR THE ENTIRE YEAR, ALTHOUGH NOT GIVEN HERE, IS 
BASED HEAVILY ON HIS FORECAST FOR MONTHLY SALES. SALES ARE EXPECTED 
TO BE EXTREMELY LOW BETWEEN MAY AND SEPTEMBER BUT THEN INCREASE 
DRAMATICALLY IN THE FALL AND WINTER. NOVEMBER IS TYPICALLY THE 
FIRM’S BEST MONTH, WHEN SKI SHIPS EQUIPMENT TO RETAILERS FOR THE 
HOLIDAY SEASON. INTERESTINGLY , DAN’ S FORECASTED CASH BUDGET 
INDICATES THAT THE COMPANY’S CASH HOLDINGS WILL EXCEED THE TARGETED 
CASH BALANCE EVERY MONTH EXCEPT FOR OCTOBER AND NOVEMBER, WHEN 
SHIPMENTS WILL BE HIGH BUT COLLECTIONS WILL NOT BE COMING IN UNTIL 
LATER. BASED ON THE RATIOS IN THE FIRST TABLE, DOES IT APPEAR THAT 
SKI’S TARGET CASH BALANCE IS APPROPRIATE? IN ADDITION TO POSSIBLY 
LOWERING THE TARGET CASH BALANCE, WHAT ACTIONS MIGHT SKI TAKE TO 
BETTER IMPROVE ITS CASH MANAGEMENT POLICIES, AND HOW MIGHT THAT 
AFFECT ITS EVA? 
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ANSWER: THE COMPANY’S TURNOVER OF CASH AND SECURITIES (PRESENTED IN TH 


FIRST TABLE) AND ITS PROJECTED CASH BUDGET (PRESENTED IN THE SECON 


TABLE) SUGGEST THAT THE COMPANY IS HOLDING TOO MUCH CASH. SKI COUL 


IMPROV. 


Gl 


ITS EVA BY EITHER INVESTING THE CASH IN PRODUCTIVE ASSETS 


, 


OR RETURNING THE CASH TO SHAREHOLDERS. IF SKI USES THE CASH FOR 


PROFITABLE INVESTMENTS, ITS COSTS WI 


1 REMAIN THE SAME, BUT ITS 


OPERATING INCOME WILL RISE, THEREBY INCREASING EVA. ON THE OTHER 


HAND, IF THE COMPANY CHOOSES TO RETURN THE CASH TO ITS SHAREHOLDERS, 


T. 


FOR EXAMPLE, BY INCREASING THE DIVIDEND OR REPURCHASING SHARES OF 


COMMON STOCK, THE COMPANY’S REVENUES WOULD REMAIN THE SAME, BUT ITS 
OV. 


Gl 


RALL COST OF CAPITAL WOULD FALL, THEREBY INCREASING EVA. 


h Dies WHAT REASONS MIGHT SKI HAVE FOR MAINTAINING A RELATIVELY HIGH AMOUNT 
OF CASH? 


ANSWER: IF SALES TURN OUT TO BE CONSIDERABLY LESS THAN EXPECTED, THE COMPANY 


r. 


COULD FACE A CASH SHORTFALL. A COMPANY MAY CHOOSE TO HOLD 


Tr. 


ARG] 


[7] 


AMOUNTS OF CASH IF IT DOES NOT HAVE MUCH FAITH IN ITS SALES FORECAST 


r. 


Tr. 


OR IF IT IS VERY CONSERVATIVE. UNFORTUNATELY, GIVEN ITS CURRENT 


PRESSURE TO PERFORM, SKI’S MANAGEMENT DOES NOT HAVE THE LUXURY TO BE 


EXTREMELY CONSERVATIVE. 


E 
El 


J. WHAT ARE THE THREE CATEGORIES OF INVENTORY COSTS? IF THE COMPANY 
TAKES STEPS TO REDUCE ITS INVENTORY, WHAT EFFECT WOULD THIS HAVE ON 
THE VARIOUS COSTS OF HOLDING INVENTORY? 


ANSWER: THE THREE CATEGORIES OF INVENTORY COSTS ARE CARRYING COSTS, ORDERING 
COSTS, AND THE COSTS OF RUNNING SHORT. CARRYING COSTS INCLUDE THE 
COST OF CAPITAL TIED UP, STORAGE AND HANDLING COSTS, INSURANCE, 
PROPERTY TAXES, AND DEPRECIATION AND OBSOLESCENCE. ORDERING, 


SHIPPING, AND RECEIVING COSTS INCLUDE THE COST OF PLACING ORDERS 


(INCLUDING PRODUCTION AND SET-UP COSTS) AND SHIPPING AND HANDLING 


COSTS. THE COSTS OF RUNNING SHORT INCLUDE LOSS OF SALES, LOSS OF 


CUSTOMER GOODWILL, AND THE DISRUPTION OF PRODUCTION SCHEDULES. 


IF THE FIRM REDUCES THE AMOUNT OF INVENTORY IT HOLDS, CARRYING 


COSTS WILL BE LOWERED; HOWEVER, ITS ORDERING COSTS WILL INCREASE 


Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. Mini Case: 22 - 23 


Hy 
ve) 


BECAUSE THE FIRM WILL SET UP PRODUCTION RUNS MORE 


EQUENTLY. IN 


ADDITION, BY REDUCING ITS INVENTORY INVESTMENT THE FIRM COULD 


INCREASE ITS CHANCES OF RUNNING SHORT, WHICH RESULTS IN LOSSES OF 


SALES AND CUSTOMER GOODWILL. 


K. IS THERE ANY REASON TO THINK THAT SKI MAY BE HOLDING TOO MUCH 
INVENTORY? IF SO, HOW WOULD THAT AFFECT EVA AND ROE? 


ANSWER: AS POINTED OUT IN PART A, SKI’S INVENTORY TURNOVER (4.82) IS 


CONSIDERABLY LOWER THAN THE AVERAGE FIRM’S TURNOVER (7.00). THIS 


T. 


Tr. 


INDICATES THAT THE FIRM IS CARRYING A LOT OF INVENTORY PER DOLLAR OF 


SALES. 


INVENTORY PER DOLLAR OF SALES THAN IS NE 


Q 


BY HOLDING MOR 


r. 


ESSARY, 


Gl 


IN 


THE FIRM IS INCREASING ITS COSTS WHICH REDUCES ITS _ ROE. 


ADDITION, THIS ADDITIONAL WORKING CAPITAL MUST BE FINANCED, SO EVA 


IS LOWERED TOO. 


L. IF THE COMPANY REDUCES ITS INVENTORY WITHOUT ADVERSELY AFFECTING 


SALES, WHAT EFFECT SHOULD THIS HAVE ON THE COMPANY’S CASH POSITION 
(1) IN THE SHORT RUN AND (2) IN THE LONG RUN? EXPLAIN IN TERMS OF 
THE CASH BUDGET AND THE BALANCE SHEET. 


ANSWER: REDUCING INVENTORY PURCHASES WILL INCREASE THE COMPANY’S CASH 
HOLDINGS IN THE SHORT RUN, THUS REDUCING THE AMOUNT OF FINANCING OR 
THE TARGET CASH BALANCE NEEDED. IN THE LONG RUN, THE COMPANY IS 
LIKELY TO REDUCE ITS CASH HOLDINGS IN ORDER TO INCREASE ITS EVA. 
SKI CAN USE THE “EXCESS CASH” TO MAKE INVESTMENTS IN MORE PRODUCTIVE 
ASSETS SUCH AS PLANT AND EQUIPMENT. ALTERNATIVELY, THE FIRM CAN 
DISTRIBUTE THE “EXCESS CASH” TO ITS SHAREHOLDERS THROUGH HIGHER 
DIVIDENDS OR REPURCHASING ITS SHARES. 
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M. DAN KNOWS THAT SKI SELLS ON THE SAME CREDIT TERMS AS OTHER FIRMS IN 
ITS INDUSTRY. USE THE RATIOS PRESENTED IN THE FIRST TABLE TO 
EXPLAIN WHETHER SKI’S CUSTOMERS PAY MORE OR LESS PROMPTLY THAN 
THOSE OF ITS COMPETITORS. IF THERE ARE DIFFERENCES, DOES THAT 
SUGGEST THAT SKI SHOULD TIGHTEN OR LOOSEN ITS CREDIT POLICY? WHAT 
FOUR VARIABLES MAKE UP A FIRM’S CREDIT POLICY, AND IN WHAT DIRECTION 
SHOULD EACH BE CHANGED BY SKI? 


ANSWER: SKI’S DSO IS 45 DAYS AS COMPARED WITH 32 DAYS FOR THE AVERAGE FIRM 


IN ITS INDUSTRY. THIS SUGGESTS THAT SKI’S CUSTOMERS ARE PAYING LESS 


PROMPTLY THAN THOSE OF ITS COMPETITOR. BECAUSE THE FIRM’S DSO IS 


r. 


r. 


an 
i 
Q 
o 
eal 


ER THAN THE INDUSTRY AVERAGE, THE FIRM SHOULD TIGHTEN ITS CR 


Gl 
UO 
H 
= 


POLICY IN AN ATTEMPT TO LOWER ITS DSO. 


THE FOUR VARIABLES WHICH MAK 


GI 


UP A FIRM’S CREDIT POLICY ARE (1) 


ISCOUNT AMOUNT AND PERIOD, (2) CREDIT PERIOD, (3) CREDIT STANDARDS, 


ND (4) COLLECTION POLICY. CASH DISCOUNTS GENERALLY PRODUCE TWO 


ENEFITS: (1) THEY ATTRACT NEW CUSTOMERS WHO VIEW DISCOUNTS AS A 


GI 
U 


UCTION IN THE DAYS SALES OUTSTANDING (DSO) SINCE SOME ESTABLISHED 


T. 


EI 


ADVANTAGE OF THE DISCOUNT, 


D 
A 
B 
PRICE REDUCTION, THUS SALES WOULD INCREASE, AND (2) THEY CAUSE A 
R 
C 
T 


USTOMERS WILL PAY MORE PROMPTLY TO TAK 
H 


US THE LEVEL OF RECEIVABLES HELD WOULD DECLINE. DISCOUNTS MIGHT 


ENCOURAGE CUSTOMERS NOW PAYING LATE TO PAY MOR 


r. 


Gl 


PROMPTLY. OF 


COURSE, THESE BENEFITS ARE OFFSET TO SOME DEGREE BY THE DOLLAR COST 


OF THE DISCOUNTS. THE EFFECT ON BAD DEBT EXPENSE IS INDETERMINATE. 


ed 
ia) 
HW 
m 
ea) 


FIRM TIGHTENED ITS CREDIT POLICY IT IS UNCLEAR WHAT THE FIRM 
H 


WOULD DO WITH ITS CASH DISCOUNT POLICY. TH 


Ea 


FIRM COULD DECREASE T 


DISCOUNT PERIOD AND KEEP THE AMOUNT OF DISCOUNT UNCHANGED. 


Q 
7) 
zal 


EDIT PERIOD IS THE ENGTH OF TIME ALLOWED ALL “QUALIFIED” 


USTOMERS TO PAY FOR THEIR PURCHASES. THE SHORTER A FIRM’S CREDIT 


ERIOD, THE SHORTER THE FIRM’S DAYS SALES OUTSTANDING, AND THE LOWER 


EVEL OF RECEIVABLES HELD. A SHORTER CREDIT PERIOD MIGHT ALSO 


END TO DECREASE SALES, ESPECIALLY WHEN A COMPETITOR’S CREDIT PERIOD 


S LONGER THAN THE FIRM’S OWN CREDIT PERIOD. THE EFFECT OF THE 
REDIT P 


r. 


Qe 2A ae see tt ©) 
ma 
rt 


r. 


‘RIOD ON BAD DEBT EXPENSE IS INDET 


Tr 


i~RMINAT 


A 


Gl 


IN ORDER TO QUALIFY FOR CREDIT IN THE FIRST PLACE, CUSTOMERS MUST 


MEET THE FIRM’S CREDIT STANDARDS. THESE DICTATE THE MINIMUM 


E 
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ACCEPTABLE FINANCIAL POSITION REQUIRED OF CUSTOMERS TO RECEIVE 


Tr. 


REDIT. ALSO, A FIRM MAY IMPOSE DIFFERING CREDIT LIMITS DEPENDING 


Zz 


THE CUSTOMER’S FINANCIAL STRENGTH. TIGHT CREDIT STANDARDS WOULD 


END TO DECREASE SALES (FEWER CUSTOMERS WOULD QUALIFY FOR CREDIT) 


ECREASE THE LEVEL OF RECEIVABLES HELD, AND WOULD CAUSE A DECREASE 


HE AMOUNT OF BAD DEBT EXPENSES. THE LEVEL OF RECEIVABLES HELD 


OULD BE DECREASED DUE TO THE LOWER LEVEL OF SALES AND ALSO THE 


ROBABILITY THAT CUSTOMERS NOW QUALIFYING FOR CREDIT WOULD TAKE LESS 


r. 


IME TO PAY. BAD DEBT EXPENSES SHOULD DECREASE DUE TO RAISING 


Q 4H ww SBSH DOH OO | 
Z 
WH 


USTOMERS’ MINIMUM ACCEPTABLE FINANCIAL POSITIONS. 


FINALLY, COLLECTION POLICY REFERS TO THE PROCEDURES THAT THE FIRM 
FOLLOWS TO COL 


T. 


r. 


ECT PAST-DUE ACCOUNTS. THESE CAN RANG 


Gl 


FROM A SIMPLE 


r. 


LETTER OR PHONE CALL TO TURNING THE ACCOUNT OVER TO A COLLECTION 


r. 


AGENCY. A TIGHT COLLECTION POLICY WOULD DECREASE THE LEVEL OF 


RECEIVABLES HELD, AS CUSTOMERS WOULD DECREASE THE LENGTH OF TIME 


THEY TOOK TO PAY THEIR BILLS. A TIGHT COLLECTION POLICY WOULD ALSO 


r. 


CAUSE A DECREASE IN THE AMOUNT OF BAD DEBT LOSSES THE FIRM INCURR 


Gl 


D. 


A TIGHTENING OF CREDIT POLICY WOULD TEND TO DECREASE SALES, 


DECREASE THE LEVEL OF RECEIVAB 


ES HELD, AND DECREASE THE AMOUNT OF 


BAD DEBT EXPENSES. 


DOES SKI FACE ANY RISKS IF IT TIGHTENS ITS CREDIT POLICY? 


ANSWER: 


A TIGHTER CREDIT POLICY MAY DISCOURAG 


Tr. 


SALES. SOME CUSTOMERS MAY 


r. 


CHOOSE TO GO ELSEWHERE IF THEY ARE PRESSURED TO PAY THEIR BILLS 
SOONER. 


Gl 


IF THE COMPANY REDUCES ITS DSO WITHOUT SERIOUSLY AFFECTING SALES, 
WHAT EFFECT WOULD THIS HAVE ON ITS CASH POSITION (1) IN THE SHORT 
RUN AND (2) IN THE LONG RUN? ANSWER IN TERMS OF THE CASH BUDGET AND 
THE BALANCE SHEET. WHAT EFFECT SHOULD THIS HAVE ON EVA IN THE LONG 
RUN? 


ANSWER: 


Mini Case: 


IF CUSTOMERS PAY THEIR BILLS SOONER, THIS WILL INCREASE THE 


r 


COMPANY’S CASH POSITION IN THE SHORT RUN, WHICH WOULD DECREASE THE 


AMOUNT OF FINANCING OR THE TARGET CASH BALANCE NEEDED. OVER TIME 
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THE COMPANY WOULD HOPEFULLY INVEST THIS CASH IN MORE PRODUCTIV. 


ASSETS, OR PAY IT OUT TO SHAREHOLDERS. BOTH OF THESE ACTIONS WOUL 
INCREASE EVA. 
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(ea 


Chapter 23 


Short-Term Financing 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


23-1 a. Permanent current assets are those current assets required when th 
economy is weak and seasonal sales are at their low point. Thus, 
this level of current assets always requires financing and can be 
regarded as permanent. Temporary current assets are thos current 
assets required above the permanent level when th conomy is strong 
and/or seasonal sales are high. 


b. A moderate current asset financing policy matches asset and 
liability maturities. It is also referred to as the maturity 
matching, or "self-liquidating" approach. When a firm finances all 
of its fixed assets with long-term capital but part of its permanent 
current assets with short-term, nonspontaneous credit this is 
referred to as an aggressive current asset financing policy. With a 
conservative current asset financing policy permanent capital is 
used to finance all permanent asset requirements, as well as to meet 
some or all of the seasonal demands. 


c. A financing policy that matches asset and liability maturities. 
This is a moderate policy. 


d. Continually recurring short-term liabilities, especially accrued 
wages and accrued taxes. 


e. Trade credit is debt arising from credit sales and recorded as an 
account receivable by the seller and as an account payable by the 
buyer. Stretching accounts payable is the practice of deliberately 
paying accounts payable late. Fr trade credit is credit received 
during the discount period. Credit taken in excess of free trade 
credit, whose cost is equal to the discount lost is termed costly 
trade credit. 


f. A promissory note is a document specifying the terms and conditions 
of a loan, including the amount, interest rate, and repayment 


schedule. A line of credit is an arrangement in which a bank agrees 
to lend up to a specified maximum amount of funds during a 
designated period. A revolving credit agreement is a formal, 


committed line of credit xtended by a bank or other lending 
institution. 


g. Prime rate is a published interest rate charged by commercial banks 
to large, strong borrowers. 
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h. The situation when interest is not compounded, that is, interest is 
not earned on interest, is simple interest. Discount interest is 
interest that is calculated on the face amount of a loan but is paid 
in advance. Add-on interest is interest that is calculated and 
added to funds received to determin th fac amount of an 
installment loan. 


i. A compensating balance (CB) is a minimum checking account balance 
that a firm must maintain with a commercial bank, generally equal to 
10 to 20 percent of the amount of loans outstanding. 


j. Commercial paper is unsecured, short-term promissory notes of large 
firms, usually issued in denominations of $100,000 or more and 
having an interest rate somewhat below the prime rate. 


k. A secured loan is backed by collateral, often inventories or 
receivables. 


23-2 The more seasonal the business, the more variation in its asset 
requirements. While short-term credit could theoretically be used to 
match maturities with the fluctuating level of required current assets, 
uncertainty about the exact pattern of seasonal flows might dictate a 
more prudent policy of maintaining some sort of safety stock of liquid 
assets financed by longer term sources of funds. 


23-3 If an asset's life and returns can be positively determined, the 
maturity of the asset can be matched to the maturity of the liability 
incurred to finance the asset. This matching will insure that funds 
are borrowed only for the time they are required to finance the asset 
and that adequate funds will have been generated by the asset by the 
time the financing must be repaid. 

A basic fallacy is involved in the above discussion, however. 
Borrowing to finance receivables or inventories may be on a short-term 
basis because these turn over 8 to 12 times a year. But as a firm's 
sales grow, its investment in receivables and inventories grow, even 
though they turn over. Hence, longer term financing should be used to 
financ th permanent components of receivables and inventory 
investments. 


23-4 From the standpoint of the borrower, short-term credit is riskier 
because short-term interest rates fluctuate more than long-term rates, 
and the firm may be unable to repay the debt. If the lender will not 
extend the loan, the firm could be forced into bankruptcy. 

A firm might borrow short-term if it thought that interest rates 
were going to fall and, therefore, that the long-term rate would go 
even lower. A firm might also borrow short-term if it were only going 
to need the money for a short while and the higher interest would be 
offset by lower administration costs and no prepayment penalty. Thus, 
firms do consider factors other than interest rates when deciding on 
the maturity of their debt. 
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23-5 


23-6 


23-7 


23-8 


23-9 


23-10 


23-11 


23-12 


People or firms borrow on a short-term basis in spite of increased risk 
for reasons of flexibility. If its need for funds is seasonal or 
cyclical, a firm may not want to commit itself to long-term debt. 
Furthermore, short-term interest rates are generally lower than long- 
term rates. 


This statement is false. A firm cannot ordinarily control its accruals 
since payrolls and the timing of wage payments are set by economic 
forces and by industry custom, while tax payment dates are established 
by law. 


Yes. Trade credit and accruals generally increase automatically as 
sales increase. 


Yes. If a firm is able to buy on credit at all, if the credit terms 
include a discount for early payment, and if the firm pays during the 
discount period, it has obtained "free" trade credit. However, taking 


additional trade credit by paying after the discount period can be 
quite costly. 


Larger firms have greater access to the capital markets than smaller 
firms, because they can sell stocks and bonds. Smaller firms are, 
therefore, forced to rely on bank loans to a greater extent. In 
addition, larger firms are typically older and, thus, have had more 
time to build up retained earnings and other internal sources of funds 
than new, smaller firms. 


Commercial paper refers to promissory notes of § large, strong 
corporations. These notes have maturities that generally vary from 2 
to 6 months, and the return is usually 1% to 3 percentage points below 
the prime lending rate. Mamma and Pappa Gus could not use the 


commercial paper market. 


The commercial paper market is completely impersonal, while bank loans 
re negotiated and the parties involved get to know and trust one 
nother. Commercial paper can be sold only by firms whose credit is 
tterly above question. Suppose a fundamentally sound firm that uses a 
ood deal of short-term credit in the form of commercial paper is 
uddenly faced with a crippling strike. This may cause commercial 
aper dealers to refuse to handle its paper, and, as the already 
outstanding notes begin to mature, the firm may be faced with a 
financial crisis. On the other hand, if the firm had maintained 
continuous banking relations, it is far more likely that its bank would 
have stuck by it and helped it ride out the storm. It is assumed that 
the firm did not utilize bank credit earlier. 
Furthermore, commercial paper maturities vary from 2 to 6 months, and a 
firm may desire longer-term debt. 


OT nQ a a w 


a. Approximately 5.25 to 6.75 percent. 


b. A firm may be limited in the amount of commercial paper that dealers 
are willing to sell, or it may wish to establish relations with a 


Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. Answers and Solutions: 23 -3 


bank. Furthermore, commercial paper maturities vary from 2 to 6 
months, and a firm may desire longer-term debt. 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


3 360 
23-1 Nominal cost of trade credit = x 
97 30-15 
= 0.0309 x 24 = 0.7423 = 74.23%. 
Effective cost of trade credit = (1.0309)74 - 1.0 = 1.0772 = 107.728. 
23-2 Effective cost of trade credit = (1 + 1/99)® - 1.0 
= 0.0837 = 8.37% 
23-3 Net purchase price of inventory = $500,000/day. 
Credit terms = 2/15, net 40. 
$500,000 x 15 = $7,500,000. 

23-4 $25,000 interest-only loan, 11% nominal rate. Interest calculated as 
simple interest based on 365-day year. Interest for lst month = ? 
Interest rate per day = 0.11/365 = 0.000301. 

Interest charge for period = (31) (0.11/365) ($25,000) 
= $233.56. 

23-5 $15,000 installment loan, 11% nominal rate. 


Effective annual rate, assuming a 365-day year = ? 
Add-on interest = 0.11($15,000) = $1,650. 
15,000 + $1,650 

Monthly Payment = : a : = $1,387.50. 

0 ao ok 2 11 12 

i=? 

| eee | 
15,000 -1,387.50 =1,,.33:7250 -1,387.50 -1,387.50 
With a financial calculator, enter N = 12, PV = 15000, PMT = - 
138%. 50, 


FV = 0, and then press I to obtain 1.6432%. However, this is a monthly 
rate. 
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Effective annual rateagg-on = (1 + ka)? - 1.0 
(1.016432) 1 
= 1.2160 - 1.0 = 0.2160 = 21.60%. 


23-6 a. ae ae = 72.73%. 
99 5 
2 
b. —x eee) = 14.69% 
98 50 
ee eee eee 
97 35 
2 
d. —x 260 = 20.99%. 
98 35 
x Eee 29.39% 
98 25 
2357 “as 5 x = = 44,548. 
97 45 - 20 


Because the firm still takes the discount on Day 20, 20 is used as 
the discount period in calculating the cost of non-free trade 
Credit, 


b. Paying after the discount period, but still taking the discount 
gives the firm more credit than it would receive if it paid within 


15 days. 
23-8 a. Effective rate = 12%. 

b. 0 ts 1 

| 
50,000 -50,000 
- 4,500 
-10,000 (compensating balance) 10,000 
40,000 ~44,500 


With a financial calculator, enter N = 1, PV = 40000, PMT = O, and 
FV = -44500 to solve for I = 11.25%. 


Note that, if Hawley actually needs $50,000 of funds, he will have 


50,000 ; ; : ; 
to borrow a = $62,500. Th ffective interest rate will still 


be 11.25%. 
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Cc 0 i=? 1 
| | 
50,000 -50,000 
- 4,375 (discount interest) 7,500 
- 7,500 (compensating balance) -42,500 
384-125 


With a financial calculator, enter N = 1, PV = 38125, PMT = O, and 
FV = -42500 to solve for I = 11.4754% * 11.48%. 


Note that, if Hawley actually needs $50,000 of funds, he will have 


to borrow eueee = $65,573.77. Th ffective interest 
1 -— 0.0875 — 0.15 


rate will still be 11.48%. 


(0.08) ($50,000) $4,000 
d. Approximate annual rate = = S. 
($50,000/ 2) $25,000 
Precis ffective rat 
$4,166.67 4,000 
$50,000 = ee give 


= a +k,) (1 + k,)” 


ka, the monthly interest rate, is 1.1326%, found with a financial 


calculator. Input N = 12; PV = 50000; PMT = -4166.67; FV = -4000; 
and I = ?. The precis ffective annual rate is (1.011326)'* - 1.0 = 
14.47%. 


Alternative b has the lowest effective interest rate. 


$4,500,000 


23-9 Sales per day = = 8125-5005 
360 
Discount sales = 0.5($12,500) = $6,250. 
A/R attributable to discount customers = $6,250(10) = $62,500. 


A/R attributable to nondiscount customers: 


Total A/R $437,500 
Discount customers' A/R 62,500 
Nondiscount customers! A/R $375,000 


Days sales outstanding _ $375,000 _ 60 days 
nondiscount customers $6,250 ase 
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Alternatively, 
DSO = $437,500/$12,500 = 35 days. 


35 0.5(10) + 0.5 (DSOnondiscount ) 
DSOnondiscount = 30/0.5 = 60 days. 


Thus, although nondiscount customers are supposed to pay within 40 
days, they are actually paying, on average, in 60 days. 


Cost of trade credit to nondiscount customers equals the rate of 
return to the firm: 


Nominal rate = = 0.0204(7.2) = 14.69%. 


Effective cost = (1 + 2/98) 369/50 - 1 = 15.66%. 


23-10 Accounts payable: 


Nominal cost = (=) (=) = (0.0204(7.2) = 14.69%. 
97 80 
EAR cost = (1.03093)4-° - 1.0 = 14.69%. 


Bank loan: 


0 fo 1 

| | 
500,000 -500,000 
-60,000 (discount interest) 
440,000 


With a financial calculator, enter N = 1, PV = 440000, PMT = O, and FV 
= -500000 to solve for I = 13.636% * 13.64%. 


Note that, if Masson actually needs $500,000 of funds, he will have to 


borrow ea0ugnn = $568,181.82. Th ffective interest rate will still 


Ti .O202 
be 13.64%. 


The bank loan is the lowest cost source of capital available to D.J. 
Masson at 13.64%. 


23-11 a. Simple interest: 12%. 


b. 3-months: (1 + 0.115/4)4 - 1 = 12.0055%, or us th interest 
conversion feature of your calculator as follows: 


NOMS = 11.5; P/YR = 4; EFF% = ? EFFS = 12.0055%. 


Answers and Solutions: 23 -8 Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. 


c. Add-on: Interest = Funds needed(ka). 


Loan = Funds needed(l + ka). 
PMT = Loan/12. 


Assume you borrowed $100. Then, Loan = $100(1.06) = $106. 
PMT = $106/12 = $8.8333. 


2. $8. 8333 
$100 = yo 


ee a 
Enter N = 12, PV = 100, PMT = -8.8333, FV = 0, and press I to get 
IT = 0.908032% = kg. This is a monthly periodic rate, so the 
effective annual rate = (1.00908032)!2 - 1 = 0.1146 = 11.46%. 


d. Trade credit: 1/99 = 1.01% on discount if pay in 15 days, otherwise 
pay 45 days later. So, get 60 - 15 = 45 days of credit at a cost of 
1/99 = 1.01%. There are 360/45 = 8 periods, so the effective cost 
rate is: 


(Li 1799) =) DoS (LOLOL) e = 1 =: 81387238: 


Thus, the least expensive type of credit for Yonge is trade credit 
with an effective cost of 8.3723 percent. 


3,600,000 
23-12 a, Average accounts _ $3,600,000 . 49 gays = $10,000 x 10 = $100,000. 
payable 360 days 
b. There is no cost of trade credit at this point. The firm is using 
“free” trade credit. 
Average payables — $3,600,000 : i 
GF nding deseount hk = = aor x 30 = $10,000 x 30 = $300,000. 
Nominal cost = (2/98) (360/20) = 36.73%, 
or $73,469/ ($300,000 - $100,000) = 36.73%. 
Effective cost = (1 + 2/98) 360/29 - 1 = 0.4386 = 43.86%. 
2 
d. Nominal rate = x S60 = 24.49%. 
98 40-10 
Effective cost = (1 + 2/98) 39/39 - 1 = 0.2743 = 27.43%. 
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23-13 a. Bank Loan 13%, discount interest 


ad 
I 

300,000 -300,000 

-39,000 (discount interest) 

261,000 


With a financial calculator, enter N = 1, PV = 261000, PMT = O, and 
FV = -300000 to solve for I = 14.9425% ~ 14.94%. 


Note that, if Thompson actually needs $300,000 of funds, it will 


300,000 ‘ 
have to borrow — = $344,827.59. Th ffective interest rate 


will still be 14.9425% ~ 14.94%. 
Trade Credit 


Terms: 2/10, net 30. But the firm plans delaying payments 35 
additional days, which is the equivalent of 2/10, net 65. 


; Discount percent 360 
Nominal cost = x 
100 — Discount Days credit — Discount 
percent is outstanding period 
2 360 2 360 
= x = x = 0.0204(6.55) = 13.36%. 


100-2 65-10 98 3D 


Effective cost = (1 + 2/98) 369/55 - 1 = 14.14%. 


Just comparing effective interest costs, the Thompson Corporation 
might be tempted to obtain financing from trade credit. 


b. The interest rate comparison had favored trade credit, but Thompson 
Corporation should take into account how its trade creditors would 
look upon a 35-day delay in making payments. Thompson would become 
a "slow pay" account, and in times when suppliers were operating at 
full capacity, Thompson would be given poor service and would also 
be forced to pay on time. 


23-14 a. Size of bank loan = (Purchases/Day) (Days late) 
Purchases 
= (Days outstanding - 30) 
Days payables 
outstanding 


($600,000/60) (60 - 30) = $10,000(30) = $300,000. 


Alternatively, one could simply recognize that accounts payable must 
be cut to half of its existing level, because 30 days is half of 60 
days. 
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b. Given the limited information, the decision must be based on the 
rule-of-thumb comparisons, such as the following: 


1. Debt ratio = ($1,500,000 + $700,000) /$3,000,000 = 73%. 
Raattama's debt ratio is 73%, as compared to a typical debt ratio 
of 50%. The firm appears to be undercapitalized. 


2. Current ratio = $1,800,000/$1,500,000 = 1.20. 


The current ratio appears to be low, but current assets could 


cover current liabilities if all accounts receivable can be 
collected and if the inventory can be liquidated at its book 
value. 


3. Quick ratio = $400,000/$1,500,000 = 0.27. 


The quick ratio indicates that current assets, excluding 
inventory, are only sufficient to cover 27% of current 
liabilities, which is very bad. 


The company appears to be carrying excess inventory and financing 
extensively with debt. Bank borrowings are already high, and the 
liquidity situation is poor. On the basis of these observations, 
the loan should be denied, and the treasurer should be advised to 
seek permanent capital, especially equity capital. 


23-15 a. The quarterly interest rate is equal to 11.25%/4 = 2.8125%. 


(1 + 0.028125)4 - 1 
=. 1107336: = TD S204 TLS 386--= 112933. 


Effective annual rate 


b. 0 ¢ 2% ul 
| | 
1,500,000 -1,500,000 
-33,750 (discount interest) 300,000 
-300,000 (compensating balance) -1,200, 000 
1,166,250 
With a financial calculator, enter N = 1, PV = 1166250, PMT = O, and 
FV = -1200000 to solve for I = 2.89389% ~ 2.89%. However, this is a 
periodic rate. 
Effective annual rate = (1 + 0.0289389)4 - 1 = 12.088% ~ 12.09%. 


Note that, if Gifts Galore actually needs $1,500,000 of funds, it 
1,500,000 1,500,000 

will have to borrow i 42 = $1,929,260.45. 

1-0.0225-0.2 Oe TIED 


Th ffective interest rate will still be 12.088% ~ 12.09%. 
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c. Installment loan: 


PMT = ($1,500,000 + $33,750)/3 = $511,250. 

INPUT N = 3, PV = 1500000, PMT = -511250, FV = 0. 

OUTPUT = I = 1.121% per month. Nominal annual rate = 12(1.121%) = 
13.45%. 


23-16 a. Malone’s current accounts payable balance represents 60 days 


500 
purchases. Daily purchases can be calculated as = = $8.33. 


If Malone takes discounts then the accounts payable balance would 
include only 10 days purchases, so the A/P balance would be $8.33 x 
10) = $83.33). 


If Malone doesn’t take discounts but pays in 30 days, its A/P 
balance would be $8.33 x 30 = $250. 


b. Takes Discounts: 
If Malone takes discounts its A/P balance would be $83.33. The cash 
it would need to be loaned is $500 - $83.33 = $416.67. 


Since the loan is a discount loan with compensating balances, Malone 
would require more than a $416.67 loan. 


$416.67 _ $416.67 
T0215: =0..20 0.65 


Face amount of loan = = $641.03. 


Doesn’t Take Discounts: 
If Malone doesn’t take discounts, its A/P balance would be $250. 
The cash needed from the bank is $500 - $250 = $250. 


250 250 
Face amount of loan = : me = $384.62. 
1-00.15 -— 0.20 0.65 


c. Nonfree Trade Credit: 
Nominal annual cost: 


Discount % 360 1 360 
x : : = x = 18.18%. 
100 — Discount % Days credit _ Discount 99 20 
is outstanding period 


1 18 
Effective cost: (2 + 5) —1 = (1.0101) —-1 = 1.1983 —-1 = 19.83%. 


99 
Bank Loan: 15% Discount Loan with 20% compensating balance. 
Assume the firm doesn’t take discounts so it needs $250 and borrows 
$384.62. (The cost will be the same regardless of how much the firm 
borrows.) 
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0 1 
| 


384.62 -384.62 

-57.69 Discount interest +76.92 

-76.92 Compensating balance -307.70 

250.00 

With a financial calculator, input the following data, N = 1, PV = 


250, PMT = 0, FV = -307.70, and then solve for I = 23.08%. 


Just to show you that it doesn’t matter how much the firm borrows, 
assume the firm takes discounts and it reduces A/P to $83.33 so it 
needs $416.67 cash and borrows $641.03. 


0 1 
| 
641.03 -641.03 
-96.15 Discount interest 4128.21 
-128.21 Compensating balance =5 12.582 
416.67 
With a financial calculator, input the following data, N = 1, PV = 
416.67, PMT = 0, FV = -512.82, and then solve for I = 23.08%. 
Because the cost of nonfr trade credit is less than the cost of 


the bank loan, Malone should forge discounts and reduce its payables 
only to $250,000. 


d. Pro Forma Balance Sheet (Thousands of Dollars): 


Cash? S$ 126.9 Accounts payable S$ 250.0 
Accounts receivable 450.0 Notes payable?® 434.6 
Inventory 750.0 Accruals 50.0 
Prepaid interest 57.7 
Total current Total current 

assets $1,384.6 liabilities S 734.6 
Fixed assets 750.0 Long-term debt 150.0 

Common equity 1,250.0 

Total assets $2,134.6 Total claims $2,134.6 
@ $384,615(0.2) = $76,923 = Compensating balance. 


Cash = $50 + $76.923 = $126.9. 
> Notes payable = $50 + $384.6 = $434.6. 


e. To reduce the accounts payable by $250,000, which reflects the 1% 
discount, Malone must pay the full cost of the payables, which is 
$250,000/0.99 = $252,525.25. The lost discount is the difference 
between the full cost of the payables and the amount that is 
reported net of discount: Lost discount = $252,525.25 - $250,000.00 
= $2,525.25. The after-tax cost of the lost discount is $2,525.25(1- 
0.40) = $1,515.15. Notice that this provides a tax shield in the 
amount of $2,525.25(0.40) = $1,010.10. The total amount of cash 
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2321.7) dass 


that Malone needs to pay down $250,000 of accounts payable is the 
gross amount minus the tax shield: $252,525.25 - $1,010.10 = 
$251,575; 15. 


S201,515215". $251,575 415 
1-0.15-0.20 0.65 


Face amount of loan $386,946.38. 


Pro Forma Balance Sheet (Thousands of Dollars): 

Cash? S 127.4 Accounts payable S$ 250.0 
Accounts receivable 450.0 Notes payable® 436.9 
Inventory 750.0 Accruals 50.0 
Prepaid interest 58 :'0 
Total current Total current 

assets $1,385.4 liabilities S 736.9 
Fixed assets 750.0 Long-term debt 150.0 
Common equity’ 1,248.5 
Total assets $25,135.04 Total claims $2,135.4 


@ $386,946.38(0.2) = $77,389.27 = Compensating balance. 

Cash = $50 + $77.4 = $127.4. 

> Notes payable = $50 + $386.9 = $436.9. 

© Common equity = Previous common equity - after-tax lost discount 
= $1,250 - $1.5 = $1,248.5 


1. Line of credit: 


Commitment fee = (0.005) ($2,000,000) (11/12) = $ 9,167 
Interest = (0.11) (1/12) ($2,000,000) = 18. 333 
Total $27,500 


2. Trade discount: 


Nominal _ { 2 ){360) _ a P 
a. cate (=)( =) 24.49 =~ 24.5%. 


Total cost = 0.245($2,000,000)/12 = $40,833. 


b. Effective cost = (1 + 2/98) 369/30 - 1 = 0.2743 = 27.43%. 


Total cost = 0.2743($2,000,000)/12 = $45,717. 

3. 30-day commercial paper: 
Interest = (0.095) ($2,000,000) (1/12) = $15,833 
Transaction fee = (0.005) ($2,000,000) = 10,000 
$25,833 

4. 60-day commercial paper: 
Interest = (0.09) ($2,000,000) (2/12) = $30,000 
Transaction fee = (0.005) ($2,000,000) = 10,000 
$40,000 
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Marketable securities interest received 
= (0.094) ($2,000,000) (1/12) = -15,667 


Transactions cost, marketable securities 
= (0.004) ($2,000,000) = +8,000 
$327.333 


The 30-day commercial paper has the lowest cost. 


b. The lowest cost of financing is not necessarily the best. The use 
of 30-day commercial paper is the cheapest; however, sometimes the 
commercial paper market is tight and funds are not available. This 
market also is impersonal. A banking arrangement may provide 
financial counseling and a long-run relationship in which the bank 
performs almost as a "partner and counselor" to the firm. Note also 
that while the use of 60-day commercial paper is more expensive than 
the use of 30-day paper, it provides more flexibility in the event 
the money is needed for more than 30 days. However, the line of 
credit provides even more flexibility than the 60-day commercial 
paper and at a lower cost. 
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23-18 Th 


SOLUTION TO SPREADSHEET PROBLEMS 


detailed 


23-19 a. 


solution 


and on the 


web site, 


for 
instructor’s resource CD-ROM 
Model .x1s) 

Publishers’ 


the 


problem 


side 


is available 
(in the file Solution for Ch 23-18 Build a 
instructor’s 
http://www. harcourtcollege.com/finance/theoryl0e. 


of the 


both 


Harcourt 


on 


The income statements for each company in each state of the economy 


are given below: 
STRONG ECONOMY: 
INPUT DATA: 
Sales 

Fixed costs 
Variable costs 


Tax rate 


Current assets 
Net fixed assets 


Current liability 12.00% 
Long-term debt 10.00% 
Equity 

INCOME STATEMENTS: 


Less cost of goods sold 
EBIT 

Interest on debt 

EBT 
Taxes 

Net income 


Basic Earning Power 
(EBIT/Assets) 
Return on equity 


Solution to Spreadsheet Problems: 23 - 16 


Aggressive Moderate Conservative 
$1,800,000 $1,875,000 $1,950,000 
300,000 405,000 577,500 
0.70 0.65 0.60 
40.00% 40.00% 40.00% 
$ 225,000 $ 300,000 $ 450,000 
300,000 300,000 300,000 
300,000 150,000 75,000 
0 150,000 300,000 
225,000 300,000 375,000 
Aggressive Moderate Conservative 
1,560,000 1,623,750 1,747,500 
$ 240,000 $ 251,250 $ 202,500 
36,000 33,000 39,000 
$ 204,000 $ 218,250 $ 163,500 
81,600 87,300 65,400 
S$ 122,400 $130,950 $ 98,100 
46% 42% 27% 
54% 44 26% 
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College 


AVERAGE ECONOMY: 
INPUT DATA: 


Sales 

Fixed costs 
Variable costs 
Tax rate 


Current assets 
Net fixed assets 
Current liability 


12.00% 


Long-term debt 
Equity 

INCOME STATEMENTS: 
Sales 


Less cost of goods 
EBIT 

Interest on debt 
EBT 
Taxes 
Net 


income 


Basic Earning Power 
(EBIT/Assets) 
Return on equity 


WEAK ECONOMY: 
INPUT DATA: 


Sales 

Fixed costs 
Variable costs 
Tax rate 


Current assets 
Net fixed assets 
Current liability 


10.00% 


sold 


12.00% 


Long-term debt 
Equity 


10.00% 


Aggressive Moderate Conservative 
$1,350,000 $1,500,000 $1,725,000 
300,000 405,000 577,500 
0.70 0.65 0.60 
40.00% 40.00% 40.00% 
$ 225,000 $ 300,000 $ 450,000 
300,000 300,000 300,000 
300,000 150,000 75,000 
0 150,000 300,000 
225,000 300,000 375,000 
Aggressive Moderate Conservative 
$1,350,000 $1,500,000 $1,725,000 
1,245,000 1,380,000 1,612,500 
$ 105,000 $ 120,000 $ 112,500 
36,000 33,000 39,000 
$ 69,000 $ 87,000 $ 73,500 
27,600 34,800 29,400 
$ 41,400 $ 52,200 $ 44,100 
20% 20% 15% 
18% 17% 12% 
Aggressive Moderate Conservative 
$1,050,000 $1,200,000 $1,575,000 
300,000 405,000 577,500 
0.70 0.65 0.60 
40.00% 40.00% 40.00% 
$ 225,000 $ 300,000 $ 450,000 
300,000 300,000 300,000 
300,000 150,000 75,000 
0 150,000 300,000 
225,000 300,000 375,000 


Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. 


Solution to Spreadsheet Problems: 23 - 17 


INCOME 


Sales 


EB 
In 


Ne 


Basic 


( 
Re 


b. The aggressive company has 
equity in a strong economy. 
and the moderate companies have 

turn on equity, 

in a weak economy, 


re 


fact, 


c. The aggressive company's ROE 
company's ROE 


ROE falls from 12% 


IN 


IT 


Taxes 


t income 


a 


PUT DATA: 


Sales 
Fixed costs 


Va 


riable costs 


Tax rate 


Cu 
N 


rrent assets 


Cu 


Gl 


q 


uity 


STATEMENTS: 


Less cost of goods sold 


terest on debt 


Earning Power 
EBIT/Assets) 
turn on equity 


falls from 
to 11% 


t fixed assets 
rrent liability 
Long-term debt 


20.00% 
10.00% 


MODEL-GENERATED DATA: 


INCOME 


Sales 


EB 
F 
E 


Ne 


Basic 


( 


IT 


t income 


STATEMENTS: 


Less cost of goods sold 


terest on debt 
EBT 
Taxes 


Earning Power 
EBIT/Assets) 


Solution to Spreadsheet Problems: 23 - 18 


Aggressive Moderate Conservative 
$1,050,000 $1,200,000 $1,575,000 
1,035,000 1,185,000 1,522,500 
$ 15,000 $ 15,000 $ 52,500 
36,000 33,000 39,000 
(S 21,000) (S$ 18,000) $ 13,500 
( 8,400) ( 7,200) 5,400 
(S 12,600) (S$ 10, 800) S 8,100 
3% 3% 71% 
-6% -4% 2% 
the highest EBIT/assets and return on 
In an average economy, the aggressiv 


virtually the same 
and both outperform the conservative company. 
the conservative company does best, 
the only company with a positive ROE. 


and is, 


falls from 18% to 12%; the moderate 
17% to 15%; and the conservative company's 
Aggressive Moderate Conservative 
$1,350,000 $1,500,000 $1,725,000 
300,000 405,000 577,500 
0.70 0.65 0.60 
40.00% 40.00% 40.00% 
S$ 225,000 $ 300,000 $ 450,000 
300,000 300,000 300,000 
300,000 150,000 75,000 
0 150,000 300,000 
225,000 300,000 375,000 
Aggressive Moderate Conservative 
$1,350,000 $1,500,000 $1,725,000 
1,245,000 1,380,000 1,612,500 
$ 105,000 S$ 120,000 S$ 112,500 
60,000 45,000 45,000 
$ 45,000 $ 75,000 $ 67,500 
18,000 30,000 27,000 
$ 27,000 $ 45,000 $ 40,500 
20% 20% 15% 
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EBIT/assets and 


Return on equity 12% 15% 11% 

d. The aggressive company's ROE would, at a normal sales level anda 12 
percent short-term rate, fall from +18% to -18%. Indeed, all of the 
companies' ROEsS are quite sensitive to the variable cost ratio, but 


the aggressive company's VC ratio is the one that is most likely to 


vary from th xpected level. 

e. The central idea is that while working capital 
carefully, there is an optimum level. 
the optimum, some assets are being under-u 


should be managed 


If working capital is above 


tilized, and are not 


contributing to the profitability of the firm even though income may 


be higher. On the other hand, if working capital is too tightly 
managed, sales missed due to stockouts will rise. This also will 
affect customer goodwill, causing further reduction of sales. 


Variable costs may also increase if management 


of working capital is 


too restrictive, particularly if orders for m 


placed frequently and for inefficient quantities. 


terms are too restrictive, 
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erchandise have to be 
If trade credit 


sales will also be lost in this way. 
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CYBERPROBLEM 


23-20 The detailed solution for the cyberproblem is available on the 
instructor’s side of the Harcourt College Publishers’ web sit 
http: //www.harcourtcollege.com/finance/theoryl0e. 
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MINI CASE 


BATS AND BALLS (B&B) INC., A BASEBALL EQUIPMENT MANUFACTURER, IS A SMALL 
COMPANY WITH SEASONAL SALES. EACH YEAR BEFORE THE BASEBALL SEASON, B&B 
PURCHASES INVENTORY WHICH IS FINANCED THROUGH A COMBINATION OF TRADE CREDIT 
AND SHORT-TERM BANK LOANS. AT THE END OF THE SEASON, B&B USES SALES REVENUES 
TO REPAY ITS SHORT-TERM OBLIGATIONS. THE COMPANY IS ALWAYS LOOKING FOR WAYS 
TO BECOME MORE PROFITABLE, AND SENIOR MANAGEMENT HAS ASKED ONE OF ITS 
EMPLOYEES, ANN TAYLOR, TO REVIEW THE COMPANY'S CURRENT ASSET FINANCING 
POLICIES. PUTTING TOGETHER HER REPORT, ANN IS TRYING TO ANSWER EACH OF THE 
FOLLOWING QUESTIONS: 


A. B&B TRIES TO MATCH THE MATURITY OF ITS ASSETS AND LIABILITIES. 
DESCRIBE HOW B&B COULD ADOPT EITHER A MORE AGGRESSIVE OR MORE 
CONSERVATIVE FINANCING POLICY. 


ANSWER: THERE ARE THREE ALTERNATIVE CURRENT ASSET FINANCING POLICIES: 


AGGRESSIVE MODERATE, AND RELAXED. A MODERATE FINANCING POLICY 


MATCHES ASSET AND LIABILITY MATURITIES. (OF COURSE EXACT MATURITY 


MATCHING IS NOT POSSIBLE BECAUSE OF (1) THE UNCERTAINTY OF ASSET 


a 


LIVES AND (2) SOME COMMON EQUITY MUST BE USED AND COMMON EQUITY HAS 


NO MATURITY.) WITH THIS STRATEGY, THE FIRM MINIMIZES ITS RISK THAT 


IT WILL BE UNABLE TO PAY OFF MATURING OBLIGATIONS. AN AGGRESSIVE 


FINANCING POLICY OCCURS WHEN THE FIRM FINANCES ALL OF ITS FIXED 


ASSETS WITH LONG-TERM CAPITAL, BUT PART OF ITS PERMANENT CURRENT 


ASSETS WITH SHORT-TERM, NONSPONTANEOUS CREDIT. THERE ARE DEGREES OF 


T. 


AGGRESSIVENESS, IN FACT, A FIRM COULD CHOOSE TO FINANCE ALL OF ITS 


r. 


PERMANENT CURRENT ASSETS AND PART OF ITS FIXED ASSETS WITH SHORT- 


r. 


TERM CREDIT; THIS WOULD BE A HIGHLY AGGRESSIVE POSITION, AND ONE 


THAT WOULD SUBJECT THE FIRM TO THE DANGERS OF RISING INTEREST RATE 


Tr. 


POLICY OCCURS WHEN THE FIRM FINANCES ALL OF ITS PERMANENT ASSE 


S 
AS WELL AS TO LOAN RENEWAL PROBLEMS. A CONSERVATIVE FINANCING 
T 
T 


REQUIREMENTS AND SOME OF ITS SEASONAL DEMANDS WITH PERMANEN 


Gl 


CAPITAL. THIS POSITION IS A VERY SAFE ONE. THEREFORE, AN 
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AGGRESSIVE FINANCING POLICY USES THE GREATEST AMOUNT OF SHORT-TERM 


DEBT, WHILE THE CONSERVATIV. 


Gl 


POLICY USES THE LEAST. THE MATURITY 


MATCHING POLICY FALLS BETWEEN THESE TWO POLICIES. 


B. WHAT ARE THE ADVANTAGES AND DISADVANTAGES OF USING SHORT-TERM CREDIT 
AS A SOURCE OF FINANCING? 


ANSWER: LTHOUGH USING SHORT-TERM CREDIT IS GENERALLY RISKIER THAN USING 


E 


ONG-T! 


Gl 


RM CREDIT, SHORT-TERM CREDIT DOES HAVE SOME SIGNIFICANT 


r. 


DVANTAGES. A SHORT-TERM LOAN CAN BE OBTAINED MUCH FASTER THAN LONG- 


Tr. 


EFORE EXTENDING LONG-TERM CREDIT. IF A FIRM'S N 


r. 


‘EDS FOR FUNDS ARE 


EASONAL OR CYCLICAL, IT MAY NOT WANT TO COMMIT TO LONG-TERM DEBT 


ECAUSE: (1) FLOTATION COSTS ARE GENERALLY HIGH FOR LONG-TERM DEBT 


A 
L 
A 
TERM CREDIT. LENDERS INSIST ON A MORE THOROUGH FINANCIAL EXAMINATION 
B 
S 
B 
B 


UT TRIVIAL FOR SHORT-TERM DEBT. (2) PREPAYMENT PENALTIES WIT 


H 
LONG-TERM DEBT CAN BE EXPENSIVE. SHORT-TERM DEBT PROVIDES 
H 


FLEXIBILITY. (3) LONG-TERM LOAN AGREEMENTS CONTAIN PROVISIONS WHIC 


ONSTRAIN A FIRM'S FUTURE ACTIONS. SHORT-TERM CREDIT AGREEMENTS ARI 


Gl 


NDICATING THAT INTEREST RATES ARE GENERALLY LOWER ON SHORT-TERM 


C 
LESS ONEROUS. (4) THE YIELD CURVE IS NORMALLY UPWARD SLOPING, 
I 
T 


HAN ON LONG-TERM DEBT. 


EVEN THOUGH SHORT-TERM DEBT IS OFTEN LESS EXPENSIVE THAN LONG- 


r. 


M DEBT, SHORT-TERM DEBT SUBJECTS THE FIRM TO MORE RISK THAN LONG- 


E 


R 
ERM FINANCING. THE REASONS FOR THIS ARE: (1) IF A FIRM USES LONG- 
R 


‘RM DEBT, ITS INTEREST COSTS WI 


L BE RELATIVELY STABL 


T. 


OVER TIME; 


OWEVER, IF THE FIRM USES SHORT-TERM DEBT, ITS INTEREST EXPENSE WILL 


LUCTUATE WIDELY. (2) IF A FIRM BORROWS HEAVILY ON A SHORT-TERM 


BASIS, IT MAY FIND ITSELF UNABLE TO REPAY THIS DEBT, AND IT MAY BE 


IN SUCH A WEAK FINANCIAL POSITION THAT THE LENDER WILL NOT EXTEND 


THE LOAN, WHICH COULD FORCE THE FIRM INTO BANKRUPTCY. 


Cc. IS IT LIKELY THAT B&B COULD MAKE SIGNIFICANTLY GREATER USE OF 
ACCRUALS? 


ANSWER: NO, B&B COULD NOT MAKE GREATER USE OF ITS ACCRUALS. ACCRUALS ARISE 


BECAUSE (1) WORKERS ARE PAID AFTER THEY HAVE ACTUALLY PROVIDED THEIR 


n 


ERVICES, AND (2) TAXES ARE PAID AFTER THE PROFITS HAVE BEEN EARNED. 
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Fl 
H 
w 
n 


THUS, ACCRUALS REPRESENT CASH OWED EITHER TO WORKERS OR TO THI 


THE COST OF ACCRUALS IS GENERALLY CONSIDERED TO BE ZERO, SINCE NO 


EXPLICIT INTEREST MUST BE PAID ON THESE ITEMS. 


T. 


THE AMOUNT OF ACCRUALS IS GENERALLY LIMITED BY THE AMOUNT OF 


Tr. 


WAGES PAID AND THE FIRM'S PROFITABILITY, AS WELL AS BY INDUSTRY 


CONVENTIONS REGARDING WHEN WAGE PAYMENTS ARI 


Fl 


MADE AND IRS 


REGULATIONS REGARDING TAX PAYMENTS (INCREASINGLY, CONGRESS Is 


PUTTING BUSINESSES ON A _ PAY-AS-YOU-GO, OR EVEN PAY-AHEAD-OF-TIME 


BASIS THROUGH THE USE OF ESTIMATED TAXES.) A FIRM CANNOT ORDINARILY 


CONTROL ITS ACCRUALS. FIRMS USE ALL THE ACCRUALS THEY CAN, BUT THEY 


HAVE LITTLE CONTROL OVER THE LEVELS OF THESE ACCOUNTS. 


ASSUME THAT B&B BUYS ON TERMS OF 1/10, NET 30, BUT THAT IT CAN GET 
AWAY WITH PAYING ON THE 40TH DAY IF IT CHOOSES NOT TO TAKE 
DISCOUNTS. ALSO, ASSUME THAT IT PURCHASES $3 MILLION OF COMPONENTS 
PER YEAR, NET OF DISCOUNTS. HOW MUCH FREE TRADE CREDIT CAN THE 
COMPANY GET, HOW MUCH COSTLY TRADE CREDIT CAN IT GET, AND WHAT IS 
THE PERCENTAGE COST OF THE COSTLY CREDIT? SHOULD B&B TAKE 
DISCOUNTS? 


ANSWER: 


IF B&B'S NET PURCHASES ARE $3,000,000 ANNUALLY, THEN, WITH A 1 


PERCENT DISCOUNT, ITS GROSS PURCHASES ARE $3,000,000/0.99 = 


$3,030,303. IF WE ASSUME A 360-DAY YEAR, THEN NET DAILY PURCHASES 


FROM THIS SUPPLIER ARE $3,000,000/360 = $8,333.33. 


r. 


IF THE DISCOUNT IS TAKEN, THEN B&B MUST PAY THIS SUPPLIER AT TH 


Gl 


END OF DAY 10 FOR PURCHASES MADE ON DAY 1, ON DAY 11 FOR PURCHASES 
MADE ON DAY 2, AND SO ON. THUS, IN A STEADY STATE, B&B WILL ON 
AVERAGE HAVE 10 DAYS' WORTH OF PURCHASES IN PAYABLES, SO, 


PAYABLES = 10($8,333.33) = $83,333.33. 


IF THE DISCOUNT IS NOT TAKEN, THEN B&B WILL WAIT 40 DAYS BEFORE 


PAYING, SO 


PAYABLES = 40($8,333.33) = $333,333.33. 


THEREFORE: 
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TRADE CREDIT IF DISCOUNTS ARE NOT TAKEN: $333,333.33 = TOTAL TRADE CREDIT 


TRADE CREDIT IF DISCOUNTS ARE TAKEN: - 83,333.33 = FREE TRADE CREDIT 
DIFFERENCE: $250,000.00 = COSTLY TRADE CREDIT 


TO OBTAIN $250,000 OF COSTLY TRADE CREDIT, B&B MUST GIVE UP 


0.01($3,030,303) = $30,303 IN LOST DISCOUNTS ANNUALLY. SINCE THE 


r. 


FORGONE DISCOUNTS PAY FOR $250,000 OF CREDIT, THE NOMINAL ANNUAL 


INTEREST RATE IS 12.12 PERCENT: 
$30,303 
$250,000 


Tr. 


HERE IS A FORMULA WHICH CAN BE USED TO FIND THE NOMINAL ANNUAL 


INTEREST RATE OF COSTLY TRADE CREDIT: 


NOMINAL COST _ _ DISCOUNT ® 360 
OF TRADE CREDIT 1 — DISCOUNT % DAYS TAKEN - DISCOUNT PERIOD © 


IN THIS SITUATION, 


1 360 

— x — — = 0.0101 x 12 = 0.1212 = 12.12%. 

99 40 —10 
NOTE (1) THAT THE FORMULA GIVES THE SAME NOMINAL ANNUAL INTEREST 
RATE AS WAS CALCULATED EARLIER, (2) THAT THE FIRST TERM IS THE 


ERIODIC COST OF THE CREDIT (B&B SPENDS $1 TO GET THE USE OF $99), 


sal 
7) 


P 
AND (3) THAT THE SECOND TERM IS THE NUMBER OF "SAVINGS PERIODS" PE 
Y 


EAR (B&B DELAYS PAYMENT FOR 40 - 10 = 30 DAYS, AND THERE ARE 360/30 


= 12 30-DAY PERIODS IN A YEAR. THEREFORE, WE COULD CALCULATE THE 


INTEREST RATE AS: EFFECTIVE RATE = (1.0101)? 


EXACT EFFECTIVE ANNUA 
= S12 82S. 
IF B&B CAN OBTAIN FINANCING FROM ITS BANK (OR FROM OTHER SOURCES) 


Gl 


AT AN INTEREST RATE OF LESS THAN 12.82 PERCENT, IT SHOULD BORROW THI 


FUNDS AND TAKE DISCOUNTS. 


r. 


E. WHAT IS COMMERCIAL PAPER? WOULD IT BE FEASIBLE FOR B&B TO FINANCE 
WITH COMMERCIAL PAPER? 
ANSWER: COMMERCIAL PAPER IS A TYPE OF UNSECURED PROMISSORY NOTE ISSUED BY 


LARGE, STRONG FIRMS AND SOLD PRIMARILY TO OTHER BUSINESS FIRMS, 
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NSURANCE COMPANIES, PENSION FUNDS, MONEY MARKET MUTUAL FUNDS AND 


T 
BANKS. THE USE OF COMMERCIAL PAPER IS RESTRICTED TO A COMPARATIVELY 


MALL NUMBER OF VERY LARGE FIRMS THAT ARE EXCEPTIONALLY GOOD CREDIT 


SKS. COMMERCIAL PAPER DEALINGS ARE GENERALLY LESS PERSONAL THAN 


Tr. 


I 
RE BANK RELATIONSHIPS. HOWEVER, USING COMMERCIAL PAPER PERMITS A 


CORPORATION TO TAP A WIDE RANGE OF CREDIT SOURCES, INCLUDING 


FINANCIAL INSTITUTIONS OUTSIDE ITs OWN AREA AND INDUSTRIAL 


CORPORATIONS ACROSS THE INDUSTRY, AND THIS CAN REDUCE INTEREST 


COSTS. 


IT WOULD NOT BE FEASIBLE FOR B&B TO FINANCE WITH COMMERCIAL 


r 


tu 
> 
ae 
ral 


ER. COMMERCIAL PAPER IS UNSECURED, SHORT-TERM DEBT ISSUED BY 


LARGE, FINANCIALLY STRONG FIRMS AND SOLD PRIMARILY TO OTHER BUSINESS 
R 


MS, TO INSURANCE COMPANIES, TO PENSION FUNDS, TO MONEY MARKET 


I 
MUTUAL FUNDS, AND TO BANKS. MATURITIES ARE GENERALLY 270 DAYS (9 
ON 


HS) OR LESS, BECAUSE SEC REGISTRATION IS REQUIRED ON MATURITIES 


ND 270 DAYS. THERE IS A VERY ACTIVE, iIQUID MARKET FOR 


T 
O 

COMMERCIAL PAPER, AND, SINCE THERE IS VIRTUALLY NO DEFAULT RISK, 
M 


ERCIAL PAPER RATES ARE GENERALLY LESS THAN THE PRIME RATE, AND 


NOT MUCH MORE THAN THE T-BILL RATE. NOTE, THOUGH, THAT ISSUERS OF 


COMMERCIAL PAPER ARE REQUIRED TO HAVE BACK-UP LINES OF BANK CREDIT 


WHICH CAN BE USED TO PAY OFF THE PAPER IF NEED BE WHEN IT MATURE 


THESE BACK-UP CREDIT LINES HAVE A COST, AND THIS COST MUST BE ADDED 


TO THE INTEREST RATE ON THE PAPER TO DETERMINE ITS EFFECTIVE COST. 


Fl 


SINCE ONLY LARGE, WELL-KNOWN, FINANCIALLY STRONG COMPANIES CAN ISSU 


r. 


r. 


T. 


COMMERCIAL PAPER, IT WOULD BE IMPOSSIBLE FOR B&B TO TAP THIS MARKET. 


F. SUPPOSE B&B DECIDED TO RAISE AN ADDITIONAL $100,000 AS A 1-YEAR LOAN 
FROM ITS BANK, FOR WHICH IT WAS QUOTED A RATE OF 8 PERCENT. WHAT IS 
THE EFFECTIVE ANNUAL COST RATE ASSUMING (1) SIMPLE INTEREST, (2) 
DISCOUNT INTEREST, (3) DISCOUNT INTEREST WITH A 10 PERCENT 
COMPENSATING BALANCE, AND (4) ADD-ON INTEREST ON A_ 12-MONTH 
INSTALLMENT LOAN? FOR THE FIRST THREE OF THESE ASSUMPTIONS, WOULD 
IT MATTER IF THE LOAN WERE FOR 90 DAYS, BUT RENEWABLE, RATHER THAN 
FOR A YEAR? 
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ANSWER: 1. WITH A SIMPLE INTEREST LOAN, B&B GETS THE FULL USE OF THE 
$100,000 FOR A YEAR, AND THEN PAYS 0.08($100,000) = $8,000 IN 
INTEREST AT THE END OF THE TERM, ALONG WITH THE $100,000 
PRINCIPAL REPAYMENT. FOR A 1-YEAR SIMPLE INTEREST LOAN, THE 
NOMINAL RATE, 8 PERCENT, IS ALSO THE EFFECTIVE ANNUAL RATE. 

2. ON A DISCOUNT INTEREST LOAN, THE BANK DEDUCTS THE INTEREST FROM 
THE FACE AMOUNT OF THE LOAN IN ADVANCE; THAT IS, THE BANK 
"DISCOUNTS" THE LOAN. IF THE LOAN HAD A $100,000 FACE AMOUNT, 
THEN THE 0.08($100,000) = $8,000 WOULD BE DEDUCTED UP FRONT, SO 
THE BORROWER WOULD HAVE THE USE OF ONLY $100,000 - $8,000 = 
$92,000. AT THE END OF THE YEAR, THE BORROWER MUST REPAY THE 
$100,000 FACE AMOUNT. 
THUS, THE EFFECTIVE ANNUAL RATE IS 8.7 PERCENT: 

EFFECTIVE RATE = 299° _ 9 087 = 8.78. 
$92,000 
NOTE THAT A TIMELINE CAN ALSO BE USED TO CALCULATE THE EFFECTIVE 
ANNUAL RATE OF THE 1-YEAR DISCOUNT LOAN: 
a ee 1 
| 
100,000 -100,000 
-8,000 (DISCOUNT INTEREST) 
92,000 
WITH A FINANCIAL CALCULATOR, ENTER N = 1, PV = 92000, PMT = 0, 
AND FV = -100000 TO SOLVE FOR I = 8.6957% 8.7%. 
3. IF THE LOAN IS A DISCOUNT LOAN, AND A COMPENSATING BALANCE IS 
ALSO REQUIRED, THEN THE EFFECTIVE RATE IS CALCULATED AS FOLLOWS: 
100,000 
AMOUNT BORROWED = mene = S101 296 ic 28 
1= 0.208 =0.1 

M 226 1 

| 
129,951 (22 -121,951.22 
- 9,756.10 (DISCOUNT INTEREST) 12,195.12 
-12,195.12 (COMPENSATING BALANCE) -109, 756.10 
100,000.00 
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WITH A FINANCIAL CALCULATOR, ENTER N = 1, PV = 100000, PMT = 0, 


AND FV = -109756.10 TO SOLVE FOR I = 9.7561% 9.76%. 


ATED AND 


IN AN INSTALLMENT (ADD-ON) LOAN, THE INTEREST IS CALCU 
ADDED ON TO THE REQUIRED CASH AMOUNT, AND THEN THIS SUM IS THE 


FACE AMOUNT OF LOAN, AND IT IS AMORTIZED BY EQUAL PAYMENTS OVER 


amy 


THE STATED LIFE. THUS, THE INTEREST WOULD BE $100,000 x 0.08 = 


$8,000, THE FACE AMOUNT WOULD BE $108,000, AND EACH MONTHLY 


PAYMENT WOULD BE $9,000: $108,000/12 = $9,000. 
FIRM WOULD RECEIVE ONLY $100,000, AND IT MUST 


Fl 


HOWEVER, THI! 
BEGIN TO REPAY THE PRINCIPAL AFTER ONLY ONE MONTH. THUS, IT 


T. 


WOULD GET THE USE OF $100,000 IN THE FIRST MONTH, THE USE OE 


$100,000 - $9,000 = $91,000 IN THE SECOND MONTH, AND SO ON, FOR 
AN AVERAGE OF $100,000/2 = $50,000 OVER THE YEAR. SINCE THE 
INTEREST EXPENSE IS $8,000, THE APPROXIMATE COST IS 16 PERCENT, 


r 


r. 


OR TWICE THE STATED RATE: 


} INTEREST $8,000 
APPROXIMATE COST = = = 0.16 = 16%. 
AMOUNT RECEIVED/2 $50,000 


_ 


TO FIND THE EXACT EFFECTIVE ANNUAL RATE, RECOGNIZE THAT B&B HAS 


12 MONTHLY PAYMENTS OF $9,000: 


Gl 


RECEIVED $100,000 AND MUST MAKI 


py = y PMT 


om (14+ i) 
12 
100,000 = pee 
on (1 + i) 
ENTER IN N = 12, PV = 100000, AND PMT = -9000 IN A FINANCIAL 


Gl 


1.2043%, WHICH 


CALCULATOR, WE FIND THE MONTHLY RATE TO BI 


r 


r. 


7] 


CONVERTS TO AN EFFECTIVE ANNUAL RATE OF 15.45 PERCENT: 


(1.012043)*2 - 1.0 = 0.1545 = 15.458, 


WHICH IS CLOSE TO THE 16 PERCENT APPROXIMATE ANNUAL INTEREST 
RATE. 
IF THE LOAN WERE FOR 90 DAYS: 


1. SIMPLE INTEREST. B&B WOULD HAVE HAD TO PAY (0.08/4) ($100,000) 


= 0.02($100,000) = $2,000 IN INTEREST AFTER 3 MONTHS, PLUS 
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Ls 


r. 


EPAY THE PRINCIPAL. IN THIS CASE THE NOMINAL 2 PERCENT RATE 


Kz 


UST BE CONVERTED TO AN ANNUAL RATE, AND THE EFFECTIVE ANNUAL 


RATE IS 8.24 PERCENT: 


EFARstmp.e = (1.02)4 = 1 = 1.0824 = 1 = 0.0824 = 8.24%. 


IN GENERAL, THE SHORTER THE MATURITY (WITHIN A YEAR), THE 


HIGHER THE EFFECTIVE COST OF A SIMPLE LOAN. 


2. DISCOUNT INTEREST. IF B&B BORROWS $100,000 FACE VALUE AT A 


NOMINAL RATE OF 8 PERCENT, DISCOUNT INTEREST, FOR 3 MONTHS, 


THEN m a 12/3 = 4, AND THE INTEREST PAYMENT Is 
(0.08/4) ($100,000) = $2,000, SO 


$2,000 ' 
$100,000 — $2,000 
= (P0200) = 1 =-020849-S 92408. 


EARprscount= : + 


DISCOUNT INTEREST IMPOSES LESS OF A PENALTY ON SHORTER-TERM 


THAN ON LONGER-TERM LOANS. 


3. DISCOUNT INTEREST WITH COMPENSATING BALANCE. EVERYTHING IS 


r. 


THE SAME AS IN #2 ABOVE, EXCEPT THAT WE MUST ADD THE 


COMPENSATING BALANCE TERM TO THE DENOMINATOR. 


4 
2, 
1.0 + Seuy 
$100,000 — $2,000 — $10,000 
= (1.0227)4 - 1 = 0.0941 = 9.41% 


G. HOW LARGE WOULD THE LOAN ACTUALLY BE IN EACH OF THE CASES IN PART F? 


ANSWER: SIMPLE INTEREST. THE FACE VALUE OF THE LOAN WOULD BE $100,000. 


DISCOUNT INTEREST. THE FACE VALUE OF THE LOAN IS CALCULATED AS: 


FUNDS REQUIRED — $100,000 
1 — NOMINAL RAT! 1-00.08 


FACE VA 


qe 


= $108,695.65. 


Gl 


DISCOUNT INTEREST WITH COMPENSATING BALANCE. 


[7] 


THE FACE VALUE OF THI 


E 


LOAN IS CALCULATED AS: 
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FACE VALUE = FUNDS REQUIRED = $100,000 = $121,951.22. 
1 — NOMINAL RATE - CB 1-—0.08-0.10 


NSTALLMENT LOAN. THE FACE VALUE OF THE LOAN IS $100,000. NOT 


Fl 


HAT B&B WOULD ONLY HAVE FULL USE OF THE $100,000 FOR THE FIRST 


Gl 


I 
T 
MONTH AND, OVER THE COURSE OF THE YEAR, IT WOULD ONLY HAV! 
A 


PPROXIMATE USE OF $100,000/2 = $50,000. 


QUARTERLY BASIS: SIMPLE INTEREST. THE FACE VALUE OF THE LOAN IS 
$100,000. 
DISCOUNT INTEREST. THE FACE VALUE IS CALCULATED AS: 

FUNDS REQUIRED 100,000 

FACE VALUE = 2 ap = $102,040.82. 

1 — NOMINAL RATE 1-0.02 
DISCOUNT INTEREST WITH COMPENSATING BALANCE. THE FACE VALUE OF THE 
LOAN IS CALCULATED AS: 

FUNDS REQUIRED 100,000 
FACE VALUE = 2 = v0, = $113,636.36. 
1 — NOMINAL RATE - CB 1-0.02-0.10 


H. WHAT ARE THE PROS AND CONS OF BORROWING ON A SECURED VERSUS AN 
UNSECURED BASIS? 


ANSWER: GIVEN A CHOIC! 


1 


, IT IS ORDINARILY BETT 


r 


‘R TO BORROW ON AN UNSECURED 


Tr. 


BASIS, SINCE THE BOOKK 


‘EPING COSTS OF SECURED LOANS ARE OFTEN HIGH. 


HOWEVER, WEAK FIRMS MAY FIND THAT THEY CAN BORROW ONLY IF THEY PUT 


UP SOME TYPE OF SECURITY TO PROTECT THE LENDER, OR THAT BY USING 


SECURITY THI 


LE 


Y CAN BORROW AT A MUCH LOWER RATE. 


MOST SECURED SHORT-TERM BUSINESS BORROWING INVOLVES THE USE OF 


ACCOUNTS RECEIVABLE AND INVENTORY AS COLLATERAL. IF RECEIVABLES ARE 


USED TO SECURE A LOAN THEY MAY BE PLEDGED OR FACTORED. 


r. 
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24-1 


24-2 


a. 


ies 


Chapter 24 


Derivatives and Risk Management 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


A derivative is an indirect claim security which derives its value, 
in whole or in part, by the market price (or interest rate) of some 
other security (or market). Derivatives include options, interest 
rate futures, exchange rate futures, commodity futures, and swaps. 


Corporate risk management relates to the management of unpredictable 
events that have adverse consequences for the firm. This effort 
involves reducing the consequences of risk to the point where there 
would be no significant adverse impact on the firm’s financial 
position. 


Financial futures provide for the purchase or sale of a financial 
asset at some time in the future, but at a price established today. 
Financial futures exist for Treasury bills, Treasury notes and 
bonds, CDs, Eurodollar deposits, foreign currencies, and_ stock 
indexes. While physical delivery of the underlying asset is 
virtually never taken, under forward contracts goods are actually 
delivered. 


A hedge is a transaction which lowers a firm’s risk of damage due to 


fluctuating stock prices, interest rates, and exchange rates. A 
natural hedge is a transaction between two counterparties where both 
parties’ risks are reduced. The two basic types of hedges are long 


hedges, in which futures contracts are bought in anticipation of (or 
to guard against) price increases, and short hedges, in which 
futures contracts are sold to guard against price declines. A 
perfect hedge occurs when the gain or loss on the hedged transaction 
exactly offsets the loss or gain on the unhedged position. 


A swap is an exchange of cash payment obligations, which usually 
occurs because the parties involved prefer someone else’s payment 
pattern or type. A structured note is a debt obligation derived 
from another debt obligation, and permits a partitioning of risks to 
give investors what they want. 


Commodity futures are futures contracts which involve the sale or 
purchase of various commodities, including grains, oilseeds, 
livestock, meats, fiber, metals, and wood. 


If the elimination of volatile cash flows through risk management 
techniques does not significantly change a firm’s expected future cash 
flows and WACC, investors will be indifferent to holding a company with 
volatile cash flows versus a company with stable cash flows. Note that 
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investors can reduce volatility themselves: (1) through portfolio 
diver-sification, or (2) through their own use of derivatives. 


24-3 Six reasons why risk management might increase the value of a firm is 
that it allows corporations to (1) increase their use of debt; (2) 
maintain their capital budget over time; (3) avoid costs associated 
with financial distress; (4) utilize their comparative advantages in 
hedging relative to the hedging ability of individual investors; (5) 
reduce both the risks and costs of borrowing by using swaps; and (6) 
reduce the higher taxes that result from fluctuating earnings. 


24-4 There are several ways to reduce a firm's risk exposure. First, a firm 
can transfer its risk to an insurance company, which requires periodic 
premium payments established by the insurance company based on its 
perception of the firm's risk exposure. Second, the firm can transfer 
risk-producing functions to a third party. For example, contracting 
with a trucking company can in effect, pass the firm's risks from 
transportation to the trucking company. Third, the firm can purchase 
derivatives contracts to reduce input and financial risks. Fourth, the 
firm can take specific actions to reduce the probability of occurrence 
of adverse events. This includes replacing old electrical wiring or 
using fire resistant materials in areas with the greatest fire 
potential. Fifth, the firm can take actions to reduce the magnitude of 
the loss associated with adverse events, such as installing an 
automatic sprinkler system to suppress potential fires. Finally, the 
firm can totally avoid the activity that gives rise to the risk. 


24-5 The futures market can be used to guard against interest rate and input 
price risk through the use of hedging. If the firm were concerned that 
interest rates will rise, it would use a short hedge, or sell financial 
e 

™m 

n 


futures contracts. If interest rates do rise, losses on the issue du 
to the higher interest rates would be offset by gains realized fro 
repurchase of the futures at maturity--because of the increase i 
interest rates, the value of the futures would be less than at the time 
of issue. If the firm were concerned that the price of an input will 
rise, it would use a long hedge, or buy commodity futures. At the 
future's maturity date, the firm will be able to purchase the input at 
the original contract price, even if market prices have risen in the 
interim. 


24-6 Swaps allow firms to reduce their financial risk by exchanging their 
debt for another party's debt, usually because the parties prefer th 
other's debt contract terms. There are several ways in which swaps 
reduce risk. Currency swaps, where firms exchange debt obligations 
denominated in different currencies, can eliminate the exchange rate 
risk created when currency must first be converted to another currency 
before making scheduled debt payments. Interest rate swaps, where 
counterparties trade fixed-rate debt for floating rate debt, can reduce 
risk for both parties based on their individual views concerning future 
interest rates. 


Answers and Solutions: 24 -2 Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. 


SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


24-1 Futures contract settled at 100 16/32% of $100,000 contract value, so 
PV = 1.005 x $1,000 = $1,005 x 100 bonds = $100,500. Using a financial 
calculator, we can solve for ka as follows: 


N 


= ; PV = -1005; PMT = 30; FV = 1000; solve for I = kg = 2.97843 x 2 
= 5. 


40 

9569% = 5.96%. 

If interest rates increase to 6.9569%, then we would solve for PV as 
follows: 

N = 40; I = 6.9569/2 = 3.47845; PMT = 30; FV = 1000; solve for PV = 
$897.4842 x 100 = $89,748.42. Thus, the contact’s value has decreased 
from $100,500 to $89,748.42. 


24-2 a. In this situation, the firm would be hurt if interest rates were to 
rise by June, so it would use a short hedge, or sell futures 
contracts. Since futures contracts are for $100,000 in Treasury 
bonds, the firm must sell 100 contracts to cover the planned 
$10,000,000 June bond issue. Since futures maturing in June are 
selling for 95 17/32 of par, the value of Zinn's futures is about 
$:9,5537-12:5), Should interest rates rise by June, Zinn Company will 
be able to repurchase the futures contracts at a lower cost, which 
will help offset their loss from financing at the higher interest 
rate. Thus, the firm has hedged against rising interest rates. 


b. The firm would now pay 13 percent on the bonds. With an 11 percent 
coupon rate, the bond issue would bring in only $8,898,149, so the 
firm would lose $10,000,000 - $8,898,149 = $1,101,851: 


N = 20; I = 13/2 = 6.5; PMT = 0.11/2 x 10,000,000 = 550000; FV = 
10000000; and solve for PV = $8,898,149. 


However, the value of the short futures position began at 
$9:;,55371725: 


95 17/32 of $10,000,000 = 0.9553125($10,000,000) = $9,553,125, or 
roughly N = 40; PMT = 300000; FV = 10000000; PV = -9553125; solve 
for I = 3.200% per six months. The nominal annual yield is 
2(6.400%) = 6.40% (Note that the future contracts are on 
hypothetical 20-year, 


6 percent semiannual coupon bonds which are yielding 6.40 percent.) 
Now, if interest rates increased by 200 basis points, to 8.40 
percent, the value of the futures contract will drop to $7,693,948: 


N = 40; I = 6.40/2 = 4.20; PMT = 300000; FV = 10000000; and solve 
for PV = $7,693,948. 


Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. Answers and Solutions: 24 -3 


24-3 


Since Zinn Company sold the futures contracts for $9,553,125, and 
will, in effect, buy them back at $7,693,948, the firm would make a 
$9,553,125 - $7,693,948 = $1,859,177 profit on the transaction 
ignoring transaction costs. 

Thus, the firm gained $1,859,177 on its futures position, but 
lost $1,101,851 on its underlying bond issue. On net, it gained 
$1,859,177 - $1,101,851 = $757,326. 


c. In a perfect hedge, the gains on futures contracts exactly offset 
losses due to rising interest rates. For a perfect hedge to exist, 
the underlying asset must be identical to the futures asset. Using 
the Zinn Company example, a futures contract must have existed on 
Zinn's own debt (it existed on Treasury bonds) for the company to 
have an opportunity to create a perfect hedge. In reality, it is 
virtually impossible to create a perfect hedge, since in most cases 
the underlying asset is not identical to the futures asset. 


If Carter issues floating rate debt and then swaps, its net cash flows 
will be: -(LIBOR + 2%) - 7.95% + LIBOR = -9.95%. This is less than the 
10% rate at which it could directly issue fixed rate debt, so the swap 
is good for Carter. 


If Brence issues fixed rate debt and then swaps, its net cash flows 
will be: -11% + 7.95% - LIBOR = -(LIBOR + 3.05%). This is less than 
the rate at which it could directly issue floating rate debt (LIBOR + 
3%), so the swap is good for Brence. 
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SOLUTION TO SPREADSHEET PROBLEM 


24-4 The detailed solution for the problem is available both on the 


instructor’s resource CD-ROM (in the file Solution for Ch 24-4 Build a 
Model.xls) and on the instructor’s side of the Harcourt College 
Publishers’ web site, http://www.harcourtcollege.com/finance/theoryl0e. 
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MINI CASE 


ASSUME THAT YOU HAVE JUST BEEN HIRED AS A FINANCIAL ANALYST BY TENNESSEE 
SUNSHINE INC., A MID-SIZED TENNESSEE COMPANY THAT SPECIALIZES IN CREATING 
EXOTIC SAUCES FROM IMPORTED FRUITS AND VEGETABLES. THE FIRM'S CEO, BILL 
STOOKSBURY, RECENTLY RETURNED FROM AN INDUSTRY CORPORATE EXECUTIVE CONFERENCE 
IN SAN FRANCISCO, AND ONE OF THE SESSIONS HE ATTENDED WAS ON THE PRESSING 
NEED FOR SMALLER COMPANIES TO INSTITUTE CORPORATE RISK MANAGEMENT PROGRAMS. 
SINCE NO ONE AT TENNESSEE SUNSHINE IS FAMILIAR WITH THE BASICS OF DERIVATIVES 
AND CORPORATE RISK MANAGEMENT, STOOKSBURY HAS ASKED YOU TO PREPARE A BRIEF 
REPORT THAT THE FIRM'S EXECUTIVES COULD USE TO GAIN AT LEAST A CURSORY 
UNDERSTANDING OF THE TOPICS. 

TO BEGIN, YOU GATHERED SOME OUTSIDE MATERIALS ON DERIVATIVES AND CORPORATE 
RISK MANAGEMENT AND USED THESE MATERIALS TO DRAFT A LIST OF PERTINENT 
QUESTIONS THAT NEED TO BE ANSWERED. IN FACT, ONE POSSIBLE APPROACH TO THE 
PAPER IS TO USE A QUESTION-AND-ANSWER FORMAT. NOW THAT THE QUESTIONS HAVE 
BEEN DRAFTED, YOU HAVE TO DEVELOP THE ANSWERS. 


A. WHY MIGHT STOCKHOLDERS BE INDIFFERENT WHETHER OR NOT A FIRM REDUCES 
THE VOLATILITY OF ITS CASH FLOWS? 


ANSWER: IF VOLATILITY IN CASH FLOWS IS NOT CAUSED BY SYSTEMATIC RISK, THEN 


STOCKHOLDERS CAN ELIMINATE THE RISK OF VOLATILE CASH FLOWS BY 


E 


DIVERSIFYING THEIR PORTFOLIOS. ALSO, IF A COMPANY DECIDED TO HEDGE 


AWAY THE RISK ASSOCIATED WITH THE VOLATILITY OF ITS CASH FLOWS, THE 


E 


Gl 
Gl 


COMPANY WOULD HAV! COSTS OF HEDGING TO THE INVESTORS. 


SOPHISTICATED INVESTORS CAN HEDGE RISKS THEMSELVES AND THUS THEY ARE 


TO PASS ON TH 


INDIFFERENT AS TO WHO ACTUALLY DOES THE HEDGING. 


B. WHAT ARE SIX REASONS RISK MANAGEMENT MIGHT INCREASE THE VALUE OF A 
CORPORATION? 


ANSWER: THERE ARE NO STUDIES PROVING THAT RISK MANAGEMENT EITHER DOES OR 


r. 


DOES NOT ADD VALUE. 


Gl 


HOWEVER, THERE ARE SIX REASONS WHY RISK 


r. 


OF A FIRM. RISK MANAGEMENT 


r. 


‘ASE THE VALUE 


MANAGEMENT MIGHT INCR 
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LOWS CORPORATIONS TO (1) INCREASE THEIR USE OF DEBT; (2) MAINTAIN 


HEIR CAPITAL BUDGET OVER TIME; (3) AVOID COSTS ASSOCIATED WITH 
I 


NANCIAL DISTRESS; (4) UTILIZE THEIR COMPARATIVE ADVANTAGES IN 


EDGING RELATIVE TO THE HEDGING ABILITY OF INDIVIDUAL INVESTORS; (5) 


7] 


EDUCE BOTH THE RISKS AND COSTS OF BORROWING BY USING SWAPS; AND (6) 


Domo ty DP 
“1 


EDUCK THE HIGHER TAXES THAT RESULT FROM FLUCTUATING EARNINGS. 


WHAT IS CORPORATE RISK MANAGEMENT? WHY IS IT IMPORTANT TO ALL 
FIRMS? 


ANSWER: 


< 
A, 
=| 
n 


RISK MANAGEMENT IS THE MANAGEMENT OF UNPREDICTABLE 


Gl 


CORPORAT! 
THAT HAVE ADVERSE CONSEQUENCES FOR THE FIRM. THIS FUNCTION IS VERY 


IT INVOLVES REDUCING THE CONSEQUENCES OF 


Gl 


IMPORTANT TO A FIRM SINC! 
RISK TO THE POINT WHERE THERE SHOULD BE NO SIGNIFICANT ADVERSE 


r. 


EFFECTS ON THE FIRM’S FINANCIAL POSITION. 


RISKS THAT FIRMS FACE CAN BE CATEGORIZED IN MANY WAYS. DEFINE THE 
FOLLOWING TYPES OF RISK: (1) SPECULATIVE RISKS; (2) PURE RISKS; (3) 
DEMAND RISKS; (4) INPUT RISKS; (5) FINANCIAL RISKS; (6) PROPERTY 
RISKS; (7) PERSONNEL RISKS; (8) ENVIRONMENTAL RISKS; (9) LIABILITY 
RISKS; AND (10) INSURABLE RISKS. 


ANSWER: 


ECULATIVE RISKS ARE THOSE THAT OFFER THE CHANCE OF A GAIN AS 


is + 


TU 


= 
= 


1 AS A LOSS, SUCH AS BUYING AN OWNERSHIP SHARE IN A COMPANY. 


r. 


r. 


RISKS ARE THOSE THAT ONLY OFFER THE PROSPECT OF LOSSES, 


No 
ine 
Gq 
7 
irl 


SUCH AS A PRODUCT LIABILITY OR MALPRACTICE LAWSUIT (FROM THE 


UO 

tz 

Hy 
r. 


INDANT'S STANDPOINT). 


3. DEMAND RISKS ARE THOSE ASSOCIATED WITH THE DEMAND FOR A FIRM'S 


El 


W PRODUCTS DEVELOPED BY 


PRODUCTS OR SERVICES, SUCH AS NI 


COMPETITORS. 


ASSOCIATED WITH A FIRM'S INPUT COSTS, 


Tr. 


Gl 


4. INPUT RISKS ARE THOS 


INCLUDING MATERIALS AND LABOR. 
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5. FINANCIAL RISKS ARE THOSE THAT RESULT FROM FINANCIAL 
TRANSACTIONS, SUCH AS INTEREST RATE AND CURRENCY EXCHANGE RATE 
RISKS. 

6. PROPERTY RISKS ARE ASSOCIATED WITH DESTRUCTION OF A_ FIRM'S 
PRODUCTIVE ASSETS, INCLUDING THE THREAT OF FIRE, FLOODS, AND 
RIOTS. 

7. PERSONNEL RISKS ARE RISKS THAT RESULT FROM HUMAN ACTIONS, SUCH 
AS THEFT AND FRAUD. 

8. ENVIRONMENTAL RISKS INCLUDE THOSE RISKS ASSOCIATED WITH 
POLLUTING THE ENVIRONMENT. 

9. IABILITY RISKS ARE CONNECTED WITH PRODUCT, SERVICE, OR EMPLOYEE 
IABILITY, SUCH AS COSTS INCURRED AS A RESULT OF IMPROPER 
ACTIONS BY EMPLOYEES OR DAMAGES RESULTING FROM DEFECTIVE 
PRODUCTS. 

10. INSURABLE RISKS ARE THOSE WHICH TYPICALLY CAN BE COVERED BY 
INSURANCE. 


WHAT ARE THE THREE STEPS OF CORPORATE RISK MANAGEMENT? 


ANSWER: 


: THREE 


m 


G 


ST 


EPS AR 


O 


ENTIFY TH 


G 


RISKS FACED BY TH 


Gl 


FIRM; 


G 


RE 


KASU THE 


POT 


ENTIAL TH 


G 


INTIFI 


IMPACT OF RISKS ID ED; AND 


G 


ECIDE 


KACH R 


EL 


EVANT RISK SHOULD BE 


HANDLI 


WHAT ARE SOME ACTIONS THAT 


RISK EXPOSURES? 


COMPANIES CAN TAKE TO MINIMIZE OR REDUCE 


ANSWER: 


Mini Case: 


G 


ERE 


TH 


G 


S 


EV. 


G 


‘RAL 


ACTIONS THAT COMPANIES CAN TAKE 


G 


R 


TH 


:DUCE 


AN INSURANCI] 


CAN TRANSF! 


Gl 
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EIR RISK 


= 
G 
py 


ELIMINATING RIS 


R FUNCTIONS WHICH PRODUCE 


Gl 


FI 


EXPOSURE. RST, 


COMPANY BY PAYING PERIODIC PREMIUMS. SECOND 


Tr. 


RISK TO THIRD PARTI! 


TO MINIMIZE 
COMPANIES CAN TRANSFER RISK 


OR 


TO 


COMPANIES 


‘3 


ES, 


SUCH AS 


KS ASSOCIATED WITH TRANSPORTATION BY CONTRACTING WITH 


Harcourt, Inc. items and derived items copyright © 2002 by Harcourt, Inc. 


A TRUCKING COMPANY. 


INPUT AND FINANCIAL RISK. 


R 


Ei DUCE 


THE 


R 


EP 


ACTIONS CAN BE 
WIT 
FINALLY, 


RIS 


PROBABILITY OF OCCURR 


TAK 


H ADV 
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CO 


K. 


THIRD, 


ACING OLD WIRING TO R 
EN TO R 
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THE 
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TH 
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OF 


POSSIBILITY OF 
EK MAGNITUDE 


ERIVATIV 


AN ADV. 


ACTIVITI! 


ES CONTRACTS TO R 
ES CAN 


Ei DUCE 


TAKE 
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EV. 
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FIRE. FIFT 


T. 


OF THE 
AS INSTALLING AUTOMATIC SPRINKLER SYST! 
ES THAT GIVE 


r. 


LOSS ASSOCIATED 


RISE 


WHAT IS FINANCIAL RISK EXPOSURE? 


AND TECHNIQUES THAT CAN BE USED TO REDUCE FINANCIAL RISKS: 
DERIVATIVES ; 


(2) FUTURES MARKETS; 


DESCRIBE THE FOLLOWING CONCEPTS 


(1) 


(3) HEDGING; AND (4) SWAPS. 


ANSWER: 


FINANCIAL 
MARK 


ns 


4, 


R 


ETS DUE 


A D 


THE VAL 


ERIVA 
U 
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TO PRICE 


EXPOSUR 


ER 
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JUCTUATIONS. 
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r. 


Is A Sl 
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TWO TYPES OF 
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CONTRACT. 


SWAPS CAN R 
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SWAP THEIR D 


EBT WITH A BRITISH FIRM THAT HAS AN EQUIVALENT 
DOLLAR-DENOMINATED DEBT. 


Tr. 


H. DESCRIBE HOW COMMODITY FUTURES MARKETS CAN BE USED TO REDUCE INPUT 
PRICE RISK. 
ANSWER: ESSENTIALL E 


Y, PURCHASE OF A COMMODITY FUTURES CONTRACT WILL ALLOW A 
FIRM TO MAKE A FUTURE PURCHASE OF THE INPUT MATE 
PRICE, EVEN IF TH 


RIAL AT TODAY'S 
MARKET PRICE ON THE GOOD HAS RISEN SUBSTANTIALLY 


E 


r. 


Tr 


IN THE INTERIM. 
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25-1) 


Chapter 25 


Bankruptcy, Reorganization, and Liquidation 


ANSWERS TO END-OF-CHAPTER QUESTIONS 


Informal debt restructuring is the agreement between the creditors 
and troubled firm to change the existing debt terms. An extension 
postpones th required payment date, while a composition is a 
reduction in creditor claims. Extension provides payment in full, 
though delayed. Conversely, composition involves a reduced cash 
settlement. Restructuring often involves both extension and 
composition. A reorganization in bankruptcy is a court-approved 
attempt to keep a company alive by changing its capital structure. 
A reorganization must adhere to the standards of fairness and 
feasibility. 


Assignment is an informal procedure for liquidating debts which 
transfers title to a debtor's assets to a third person, known as an 
assignee or trustee. Assignment normally yields creditors a larger 
amount than they would receive in a formal bankruptcy. However, an 
assignment does not automatically result in a full and legal 
discharge of all the debtor's liabilities, nor does it protect the 


creditors against fraud. Liquidation is the sale of the assets of a 
firm and the distribution of the proceeds to the creditors and 
owners in a specific priority. The decision whether to reorganize 
or liquidate should be based on the value of the firm if it is 
rehabilitated versus the value of the assets if they are sold off 
individually. The procedure that promises higher returns to the 
creditors and owners would be adopted. 


The standard of fairness states that claims must be recognized in 
the order of their legal and contractual priority. In simpler 
terms, the reorganization must be fair to all parties. The standard 
of feasibility states that there must be a = reasonably high 
probability of successful rehabilitation and profitable future 
operations. 


The absolute priority doctrine states that claims must be paid in 
strict accordance with the priority of each claim, regardless of the 
consequence to other claimants. The relative priority doctrine is 
more flexible and gives a more balanced consideration to all 
claimants than does the absolute priority doctrine. 


The Bankruptcy Reform Act of 1978 was enacted to speed up and 


streamline bankruptcy proceedings. This law represents a shift to a 
relative priority doctrine of creditors' claims. Chapter 11 of the 
Bankruptcy Act is the business reorganization chapter. Under this 


chapter, a case is started when a firm's management or its creditors 
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file a petition with the bankruptcy court. A committee of unsecured 
creditors is then appointed by the court to negotiate with the 


firm's management. Existing management may stay in office unless a 
trustee is appointed by the court. If no fair and feasible 
reorganization can be worked out, the firm will be liquidated under 


the procedures spelled out in Chapter 7 of the act. Chapter 7 of 
the Federal Bankruptcy Reform Act accomplishes three important tasks 


during a liquidation: (1) it provides safeguards against fraud by 
the debtor, (2) it provides for an equitable distribution of the 
debtor's assets among the creditors, and (3) it allows insolvent 
debtors to discharge all their obligations and to start new 


businesses unhampered by a burden of prior debt. 


f. The priority of claims in liquidation is established in Chapter 7 of 
the Bankruptcy Act to provide an equitable distribution of the 
debtor's assets among the creditors. 


g. Extension and composition are both characteristics of debt 
restructuring. In an extension, creditors postpone the dates of 
required interest or principal payments, or both. In a composition, 
creditors voluntarily reduce their fixed claims on the debtor by 
accepting a lower principal amount, reducing the interest rate on 
the debt, accepting equity in place of debt, or some combination of 
these changes. 


h. Workouts are voluntary reorganization plans arranged between 
creditors and generally sound companies experiencing temporary 


financial difficulties. Workouts typically require some 
restructuring of the old firm's debt. Cramdowns are bankruptcy 
court-mandated reorganization plans which are binding on all 
parties. 


i. Prepackaged bankruptcy is a new type of reorganization which 
combines the advantages of informal workouts and formal Chapter 11 
reorgani-zation. 


3. Holdout is a problematic characteristic of informal reorganizations 
where all of the involved parties do not agree to the voluntary 
plan. Holdouts are usually made by creditors in an effort to receive 
full payment on claims. 


25-2 The statement has some merit, and the two points made in it are valid 


under certain conditions. However, if the level, or rate, of failures 
is relatively high, it may well indicate an unhealthy economic 
Situation. 

The question has recently been debated in connection with failures 
among financial institutions, especially banks and savings 
associations. Some people argue that regulatory authorities should not 
permit firms in these industries to operate in a manner that would 


permit failure, and especially that competition should be restrained so 
as to prevent competitive factors from bankrupting any firms. The 
basis of the argument is that financial institution failures are 
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disruptive and have more serious repercussions than the failures of 


nonfinancial firms. The arguments in favor of allowing some failures 

are along the lines of those contained in the statement of the 

question. 

25-3 The rehabilitation plan may be accepted because of the following: 

e Expenses of liquidation may consume a large proportion of the 
assets. 

e The going-concern value of a firm is always substantially greater 
than its liquidating value. Hence, to preserve the life of the firm 
is to preserve a substantial portion of its value. 

e They may retain a stable customer for the future. 

e On balance, th creditors will accept a plan for financial 
rehabilitation because it appears that the funds they will receive 
will be much larger under this procedure. 

25-4 A clear example would be a case in which one company has a strong 
research organization but lacks marketing strength, while another 
company has marketing strength but lacks a flow of good new products. 
Combined, they could be successful. Numerous other examples of this 
kind could be cited. 

25-5 Not necessarily. The going-concern value of a firm is a function of 
its outlook--it might be improved by changing the management or 
otherwise improving operations. The firm may be temporarily 
distressed. 

25-6 Liquidations usually result in losses for the following reasons: 


e Assets typically have characteristics which make their value in 
existing uses greater than when resold. 


e The organizational value of a company is lost when liquidation takes 
place. 


e Because the claims of numerous parties must be adjudicated, 
considerable administrative, accounting, and legal costs may be 
incurred. 


Partial liquidation over a period would have the following results: 


e Probably would not decrease losses. 


e Failure to institute the necessary operating and management changes 
might cause losses to continue and might cause further deterioration 
in the value of the company. It is often said that a swift major 
"surgery" for a business firm is preferred to an extended illness. 
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25-7 Because public utilities and railroads often involve’ essential 
services, reorganizations and mergers rather than liquidations are 
likely to take place. This is less true for industrial companies. 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


25-1 a. The pro forma balance sheet follows (in millions of dollars): 


Current assets $1592 Current liabilities S$ 42 
Net fixed assets 153 Advance payments 78 
Goodwill 15 Reserves 6 

Subordinated debentures 90» 


$2.40 preferred stock, 

$37.50 par value 

(1,200,000 shares) 45¢ 
Common stock, $1.50 

par value 


(6,000,000 shares) 9 
ee Retained earnings ee 
Total assets $327 Total claims $327 
Notes: 
8$168 less $9 used to retire the $10.50 preferred stock. 
®’(1.2 million shares) ($75 par value) = $90. 
¢(1.2 million shares) ($37.50 par value) = $45. 

b. The pro forma income statement (in millions of dollars) follows: 
Net sales $540.0 
Operating expense 516.0 

Net operating income S$ 24.0 
Other income 3.0 
EBIT $ 27.0 
Interest expens Led? 
EBT $ 19.8 
Taxes (50%) O09 
Net income S$ 9.9 
Dividends on $2.40 preferred 2.9% 
Income available to common stockholders S$ 7.0 
Notes: 
20.08($90 million par value) = $7.2. 
’$2.40(1.2 million shares) = $2.9. 


Thus, the increase in income available to common shareholders is 
$7.0 - $5.7 = $1.3 million. 


c. The earnings required before the recapitalization is $7.8 million/ (1 


- 0.5) = $15.6 million. We divide the preferred dividends by (1 - 
T) since $15.6 million must be earned to provide the $7.8 million 
needed after-tax. After recapitalization, the firm requires $2.9 


million/0O.5 = $5.8 million to cover the preferred dividend payment, 
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and $7.2 million to cover the interest expense for a total of $13.0 
million. Since interest expense is tax deductible, only $7.2 million 
in pre-tax earnings are required to cover th interest expens 
Thus, required earnings will decrease by $15.6 million - $13.0 
million = $2.6 million if the reorganization takes place. 


d. The debt ratio before reorganization is $120 million/$336 million = 
0.357 = 35.7%. After reorganization the debt ratio is $210 
million/$327 million = 0.642 = 64.2%. Note that advance payments by 
customers are counted as debt while reserves are not. If preferred 
stock is treated as debt, the debt ratio actually declines slightly 
from 78.6 percent to 78.0 percent. The reorganization is in the 
best interests of the shareholders because under reorganization (1) 
earnings to shareholders are increased, (2) earnings required to 
cover fixed charges (including preferred dividends) are decreased, 
and (3) income debentures are less risky to the shareholders than 
preferred stock. 


25-2 a. Creditor claims total $1,100,000 while the trustee has an additional 
$50,000 in claims, yet the liquidation produced only $600,000 in 
proceeds. Since the proceeds are insufficient to satisfy the 
¢ 


reditor and trustee claims, the shareholders receive nothing. 


b. The mortgage bondholders have priority claim against the proceeds 
from the sale of pledged property. Thus, the $400,000 from the 
fixed assets must first be distributed to the first and second 
mortgage bondholders. The first mortgage holders receive their full 
claim of $300,000, while the second mortgage holders receiv th 

remaining $100,000. This constitutes the total $400,000, so none of 
the proceeds from the sale of pledged assets are available for 
distribution to general creditors. Additionally, the second mortgage 
holders have $100,000 in unsatisfied claims which become general 
creditor claims. 


c. The priority claimants are the mortgage bondholders, trustee, 


workers, and government. The remaining claimants are general 
creditors. There is $200,000 availabl after th $400,000 
distribution to the mortgage bondholders. This is distributed to 


the remaining priority claimants as follows: 


Claimant Amount 
Trustee's expenses S$ 50,000 
Workers' wages due 30,000 
Governments! taxes due 40,000 
Total $120,000 


d. Of the total $600,000 received from the liquidation, $520,000 has 
been distributed to priority claimants. This leaves $80,000 to 
distribute to the general creditors. But the general creditor 
claims total $630,000: 
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Account Claim 
Accounts payable $ 50,000 
Notes payable 180,000 
Second mortgage bonds 100,000 
Debentures 200,000 
Subordinated debentures 100,000 
Total $630,000 


29=3 
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Note that the second mortgage holders' unsatisfied claim of $100,000 
is included. Each claimant, before subordination adjustment, would 


receive $80,000/$630,000 = 0.1270 of his or her claim. Therefore, 
the general creditors would receive: 

Account Amount Received 

Accounts payable S$ 6,350 

Notes payable 22,860 

Second mortgage bonds 12,700 (plus $100,000) 

Debentures 25,400 

Subordinated debentures 12,700 

Total $ 80,000 
Finally, the subordination adjustment must be made. The 
subordinated debentures are subordinate to notes payable. 
Therefore, th subordinate debenture holders must relinquish all] 


claims until the note payable holders are fully satisfied. Since 
the note payable holders are $180,000 - $22,860 = $157,140 short of 
being fully satisfied, the full $12,700 initially allocated to the 
subordinated debenture holders must be relinquished to the notes 
payable holders resulting in $22,860 + $12,700 = $35,560 for the 
notes payable holders and nothing (of the general creditor portion) 
for the subordinate debenture holders. 


The total amount available for distribution is $3,190,000 proceeds + 
$10,000 cash = $3,200,000. The total creditor and trustee claims 
are $6,800,000 + $200,000 = $7,000,000. Since the claims far exceed 
the available funds, preferred and common stockholders will receive 
nothing. 


The following table shows the liquidation distribution (in thousands 
of dollars): 
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Priority Creditor Subordination 


Claimant Distribution Distribution Adjustment Percentage 
Accounts payable S 384 S 384 24% 
Notes payable 120 500 100 
Wages payable $ 150 150 150 100 
Taxes payable 50 50 50 100 
Mortgage bonds 1,600 1,696 1,696 85 
Subordinated 

Debentures 600 220 9 
Trustee 200 200 200 100 

$2,000 $3,200 $3,200 


e Funds remaining after the priority distribution = $3,200 - $2,000 
= $1,200. 


e General creditor claims total $1,600 + $500 + $400 + $2,500 = 
$5,000. 


e After the general creditor distribution, notes payable is $500 - 
$120 = $380 short. Therefore, subordinated debentures must give 
up $380, leaving $600 - $380 = $220. 
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MINI CASE 


KIMBERLY MACKENZIE, PRESIDENT OF KIM'S CLOTHES INC., A MEDIUM-SIZED 
MANUFACTURER OF WOMEN'S CASUAL CLOTHING, IS WORRIED. HER FIRM HAS BEEN 
SELLING CLOTHES TO RUSS BROTHERS DEPARTMENT STORE FOR MORE THAN TEN YEARS, 
AND SHE HAS NEVER EXPERIENCED ANY PROBLEMS IN COLLECTING PAYMENT FOR THE 
MERCHANDISE SOLD. CURRENTLY, RUSS BROTHERS OWES KIM'S CLOTHES $65,000 FOR 
SPRING SPORTSWEAR THAT WAS DELIVERED TO THE STORE JUST TWO WEEKS AGO. KIM'S 
CONCERN WAS BROUGHT ABOUT BY AN ARTICLE THAT APPEARED IN YESTERDAY'S WALL 
STREET JOURNAL THAT INDICATED THAT RUSS BROTHERS WAS HAVING SERIOUS FINANCIAL 
PROBLEMS . FURTHER, THE ARTICLE STATED THAT RUSS BROTHERS' MANAGEMENT WAS 
CONSIDERING FILING FOR REORGANIZATION, OR EVEN LIQUIDATION, WITH A FEDERAL 
BANKRUPTCY COURT. 

KIM'S IMMEDIATE CONCERN WAS WHETHER OR NOT HER FIRM WOULD COLLECT ITS 
RECEIVABLES IF RUSS BROTHERS WENT BANKRUPT. IN PONDERING THE SITUATION, KIM 
ALSO REALIZED THAT SHE KNEW NOTHING ABOUT THE PROCESS THAT FIRMS GO THROUGH 
WHEN THEY ENCOUNTER SEVERE FINANCIAL DISTRESS. TO LEARN MORE ABOUT 
BANKRUPTCY, REORGANIZATION, AND LIQUIDATION, KIM ASKED RON MITCHELL, THE 
FIRM'S CHIEF FINANCIAL OFFICER, TO PREPARE A BRIEFING ON THE SUBJECT FOR THE 
ENTIRE BOARD OF DIRECTORS. IN TURN, RON ASKED YOU, A NEWLY HIRED FINANCIAL 
ANALYST, TO DO THE GROUNDWORK FOR THE BRIEFING BY ANSWERING THE FOLLOWING 
QUESTIONS: 


A. 1. WHAT ARE THE MAJOR CAUSES OF BUSINESS FAILURE? 

ANSWER: THE MAJOR CAUSES OF BUSINESS FAILURE CONSIST OF ECONOMIC FACTORS, 
SUCH AS INDUSTRY WEAKNESS AND POOR LOCATION, AND FINANCIAL FACTORS, 
SUCH AS TOO MUCH DEBT AND INSUFFICIENT CAPITAL. HOWEVER, MOST 
BUSINESS FAILURES OCCUR BECAUSE A NUMBER OF FACTORS COMBINE TO MAKE 
THE BUSINESS UNSUSTAINABLE. 


A. 2. DO BUSINESS FAILURES OCCUR EVENLY OVER TIME? 


ANSWER: A FAIRLY LARGE NUMBER OF BUSINESSES FAIL EACH YEAR, BUT THE NUMBER 


IN ANY ONE YEAR HAS NEVER BEEN A LARGE PERCENTAGE OF THE TOTAL 
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BUSINESS POPULATION. THE FAILURE RATE OF BUSINESSES, HOWEVER, HAS 


T. 


=| 


ENDED TO FLUCTUATE WITH TH 


r. 


STATE OF THE ECONOMY. 


E 


A. 3. WHICH SIZE OF FIRM, LARGE OR SMALL, IS MORE PRONE TO BUSINESS 


FAILURE? WHY? 


ANSWER: BANKRUPTCY IS MORE FREQUENT AMONG SMALLER FIRMS. WHIL!I 


Gl 


BANKRUPTCY 


DOES OCCUR IN LARGE FIRMS, THEY TEND TO GET MORE HELP FROM EXTERNAL 


SOURCES TO AVOID IT, GIVEN THEIR GREATER IMPACT ON TH 


r. 


ECONOMY AND, 


7] 


IN THE CASE OF AARGE FINANCIAL INSTITUTIONS, THE FINANCIAL WORLD. 


THE FEDERAL GOVERNMENT'S BAILOUTS OF CHRYSLER AND LOCKHEED ARE GOOD 


EXAMPLES OF THIS EXTERNAL ASSISTANCE. 


WHAT KEY ISSUES MUST MANAGERS FACE IN THE FINANCIAL DISTRESS 


PROCESS? 


ANSWER: AS A MANAGER BEGINS TO FACE FINANCIAL DISTRESS, HE OR SHE MUST BEGIN 


TO CONSIDER THE FOLLOWING KEY ISSUES: 


e IS THIS A TEMPORARY CASH FLOW PROBLEM (TECHNICAL INSOLVENCY), OR 


IS IT A PERMANENT PROBLEM CAUSED BY ASSET VALUES HAVING FALLEN 


BELOW DEBT OBLIGATIONS (INSOLVENCY IN BANKRUPTCY) ? 


e WHO SHOULD BEAR THE LOSSES IF THIS IS A PERMANENT PROBLEM? 


e WOULD THE FIRM BE MORE VALUABLE IF IT CONTINUED TO OPERATE OR IF 


T. 


IT WERE LIQUIDATED AND SOLD OFF IN PIECES? 


Gl 


e SHOU 


D THE FIRM FILE FOR BANKRUPTCY, OR SHOULD IT TRY TO US 


INFORMAL PROCEDURES ? 


CI 


e WHO SHOULD CONTROL THE FIRM DURING LIQUIDATION OR REORGANIZATION? 


Gl 


Gl 


OBVIOUSLY, ANSWERS TO THESE QUESTIONS ARE NEEDED TO CHART THE COURS! 


r. 


OF THE FIRM WHILE UNDER FINANCIAL DISTRESS. 
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WHAT INFORMAL REMEDIES ARE AVAILABLE TO FIRMS IN FINANCIAL DISTRESS? 
IN ANSWERING THIS QUESTION, DEFINE THE FOLLOWING TERMS: (1) 
WORKOUT, (2) RESTRUCTURING, (3) EXTENSION, (4) COMPOSITION, (5) 
ASSIGNMENT, AND (6) ASSIGNEE (TRUSTEE) . 


ANSWER: 


WHEN FAC 


Tr. 


T. 


iD WITH FINANCIAL DISTRESS, IT IS OFTEN DESIRABLE FOR FIRMS 


T. 


TO PURSUI 


Gl 


INFORMAL REORGANIZATIONS OR LIQUIDATIONS WITH CREDITORS, 


GIVEN THE COSTS ASSOCIATED WITH LEGAL BANKRUPTCY. CREDITORS 


GENERALLY PREFER INFORMAL REORGANIZATION PLANS WHEN DEALING WITH 


ECONOMICALLY SOUND COMPANIES WHOS! 


Gl 


FINANCIAL DIFFICULTIES APPEAR TO 


EK TEMPORARY. THESE VOLUNTARY INFORMAL PLANS, COMMONLY CA 


A 


D 


STRUCTURING, WHERE CURRENT 


E 


B 
WORKOUTS, TEND TO INVOLVE SOME TYPE OF R 
D 


EBT TERMS ARE REVISED TO FACILITATE THE FIRM'S ABILITY TO MAKE 


PAYMENTS. SUCH RESTRUCTURINGS TYPICALLY INVOLV. 


r. 


EXTENSION AND/OR 


Gl 


DITORS POSTPONE THE DATES OF 


COMPOSITION. IN AN EXTENSION, CR 
REQUI 
PREFER EXTENSIONS WHEN DEVELOPING REORGANIZATION PLANS BECAUSE THEY 


RED INTEREST OR PRINCIPAL PAYMENTS, OR BOTH. CREDITORS TEND TO 


7] 


PROMISE EVENTUAL PAYMENT IN FULL. IN A COMPOSITION, CREDITORS 


VOLUNTARILY REDUCE THEIR FIXED CLAIMS ON THE DEBTOR BY EITHER 


ACCEPTING A LOWER PRINCIPAL AMOUNT OR ACCEPTING EQUITY IN PLACE OF 


DEBT. THIS CAN BE A DESIRABL 


T. 


ALTERNATIVE IF BANKRUPTCY BECOMES A 


r. 


r. 


REAL POSSIBILITY, SINCE COMPOSITION CAN HELP THE CREDITOR AND DEBTOR 
AVOID THE MANY COSTS ASSOCIATED WITH LEGAL BANKRUPTCY. 


INFORMAL LIQUIDATIONS CAN ALSO BE USED IF IT IS DECIDED THAT THE 


FIRM IS WORTH MOR 


Gl 


BY SELLING IT OFF IN PI 


r. 


ICES. ASSIGNMENT IS AN 


INFORMAL PROCEDURE FOR LIQUIDATING A FIRM. IT CALLS FOR TITLE TO 


THE DEBTOR'S ASSETS TO BE TRANSFERRED TO A THIRD PARTY, KNOWN AS THE 


ASSIGNEE OR TRUSTEE. THE ASSIGNEE IS REQUIRED TO LIQUIDATE THE 


FIRM'S ASSETS EITH 


Tr. 


‘R THROUGH A PRIVATE SALE OR A PUBLIC AUCTION, AND 


T. 


THEN TO DISTRIBUTE THE PROCEEDS AMONG THE FIRM'S CREDITORS ON A PRO 


RATA BASIS. 


BRIEFLY DESCRIBE U.S. BANKRUPTCY LAW, INCLUDING THE FOLLOWING TERMS: 
(1) CHAPTER 11, (2) CHAPTER 7, (3) TRUSTEE, (4) VOLUNTARY 
BANKRUPTCY, AND (5) INVOLUNTARY BANKRUPTCY. 
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ANSWER: U. S. BANKRUPTCY LAWS WERE FIRST ENACTED IN 1898 TO ENSURE THAT 


BUSINESSES WORTH MORE AS ONGOING CONCERNS WERE NOT SHUT DOWN BY 


INDIVIDUAL CREDITORS DESIRING LIQUIDATION AND FULL PAYMENT. THE 


BANKRUPTCY REFORM ACT OF 1978 REVISED THESE LAWS TO STREAMLINE AND 


EXPEDITE BANKRUPTCY PROC 


T. 


‘EDINGS. CURRENT BANKRUPTCY LAW CONSISTS OF 


EIGHT CHAPTERS, THE MOST IMPORTANT OF WHICH ARE CHAPTER 7, WHICH 


DETAILS THE PROCEDURES TO BE FOLLOWED WHEN LIQUIDATING A COMPANY, 


AND CHAPTER 11, THE BUSINESS REORGANIZATION CHAPTER. WHEN A 


PETITION FOR BANKRUPTCY IS FILED IN FEDERAL COURT, THE PETITION CAN 


BE EITHER VOLUNTARY OR INVOLUNTARY. A VOLUNTARY PETITION IS FILED 


BY THE DISTRESSED FIRM'S MANAGEMENT; AN INVOLUNTARY PETITION IS 


FIL! 


Gl 


D BY ITS CREDITORS. THE COURT WILL APPOINT A COMMITTEE OF 


UNSECURED CREDITORS TO NEGOTIATE A REORGANIZATION, WHICH MAY INCLUDE 


RESTRUCTURING. A TRUSTEE WILL BE APPOINTED IF CURRENT MANAGEMENT IS 


INCOMPETENT OR FRAUD IS SUSPECTED; OTHERWISE THE EXISTING MANAGEMENT 


WILL RETAIN CONTROL. IF NO FAIR AND FEASIBLE REORGANIZATION CAN BE 


WORKED OUT, THEN THE FIRM WILL BE LIQUIDATED UNDER CHAPTER 7 
PROCEDURES. 
E. WHAT ARE THE MAJOR DIFFERENCES BETWEEN AN INFORMAL REORGANIZATION 


AND REORGANIZATION IN BANKRUPTCY? IN ANSWERING THIS QUESTION, BE 
SURE TO DISCUSS THE FOLLOWING ITEMS: (1) COMMON POOL PROBLEM, (2) 
HOLDOUT PROBLEM, (3) AUTOMATIC STAY, (4) CRAMDOWN, AND (5) 
FRAUDULENT CONVEYANCE. 


ANSWER: THERE ARE MANY DIFFERENCES BETW 


r 


‘EN VOLUNTARY REORGANIZATIONS AND 


REORGANIZATIONS IN BANKRUPTCY. VOLUNTARY REORGANIZATIONS ARE FAR 
ESS COSTLY AND RELATIVELY SIMPLE TO CREATE AS COMPARED TO 
REORGANI ZATIONS IN BANKRUPTCY. AS A RESULT, VOLUNTARY 
REORGANIZATIONS TYPICALLY ALLOW CREDITORS TO RECOVER MORE MONEY, AND 
SOONER, THAN THEY WOULD UNDER LEGAL BANKRUPTCY. HOWEVER, 
REORGANIZATIONS IN BANKRUPTCY HAVE THEIR ADVANTAGES. FIRST, THEY 
AVOID HOLDOUT PROBLEMS WHICH CAN ARISE WITH VOLUNTARY 
REORGANIZATIONS (WHICH OCCUR WHEN ALL CREDITORS DO NOT AGREE TO THE 
VOLUNTARY PLAN) . SECOND, BECAUSE OF THE AUTOMATIC STAY PROVISION, 
K 


RUPTCY AVOIDS THE COMMON POOL PROBLEM, WHERE EFFORTS TO 
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FORECLOSE ON THE FIRM BY ONE CREDITOR CAUSE THE REMAINING CREDITORS 


r. 


Tr. 


TO INITIATE FORECLOSURE AS WELL. AUTOMATIC STAY, WHICH IS GRANTED 


TO ALL FIRMS IN BANKRUPTCY, LIMITS CREDITORS' ABILITIES TO FORECLOSE 


UNILATERALLY ON THE FIRM TO COLLECT THEIR CLAIMS. THIRD, UNDER 


T. 


BANKRUPTCY, INTEREST AND PRINCIPAL PAYMENTS MAY BE DELAYED WITHOUT 


DI 


eal 


NALTY UNTIL A REORGANIZATION PLAN IS APPROVED. FOURTH, BANKRUPTCY 


D1 


ral 


RMITS THE FIRM TO ISSUE DEBTOR IN POSSESSION (DIP) FINANCING TO 


ENHANCE THE ABILITY OF THE FIRM TO BORROW FUNDS FOR SHORT-TERM 


r. 


LIQUIDITY PURPOSES. FINALLY, BANKRUPTCY GIVES THE DEBTOR EXCLUSIVE 


RIGHT TO SUBMIT A PROPOSED REORGANIZATION PLAN FOR AGREEMENT FROM 


THE PARTIES AFFECTED. 


WHILE BANKRUPTCY GIVES THE FIRM A CHANCE TO WORK OUT ITS PROBLEMS 


r. 


E 


r. 


THE 


WITHOUT THE THREAT OF CREDITOR FORECLOSURE, IT DOES NOT GIVE 


EBTOR FREE REIGN OVER THE FIRM'S ASSETS. FIRST, BANKRUPTCY LAW 


IVES CREDITORS TH 


Gl 


RIGHT TO PETITION THE BANKRUPTCY COURT TO BLOCK 


GI 


FIRM MIGHT TAKE WHILE IN BANKRUPTCY. SECOND, 


D 
G 
ALMOST ANY ACTION TH 
EF 


RAUDULENT CONVEYANCE 


r. 


GI 


STATUTES, WHICH ARE PART OF DEBTOR-CREDITOR 


LAW IN MOST STATES, PROTECT CREDITORS FROM UNJUSTIFIED TRANSFERS OF 


PROPERTY BY A FIRM IN FINANCIAL DISTRESS. 


IN BANKRUPTCY, IT IS MUCH EASIER TO GAIN ACCEPTANCE OF A 


EORGANIZATION PLAN, BECAUSE THE BANKRUPTCY COURT WILL LUMP THE 


R 
CREDITORS INTO CLASSES. BACH CLASS IS CONSIDERED TO HAVE ACCEPTED A 
R 


EORGANIZATION PLAN IF A MAJORITY OF THE CREDITORS IN THE CLASS 


(HOLDING AT LEAST TWO-THIRDS OF TH 


Gl 


AMOUNT OF DEBT) VOTE FOR THE 


E 


PLAN, AND THE PLAN WILL BE APPROVED BY THE COURT IF IT IS DEEMED TO 


BE "FAIR AND EQUITABLE" TO THE DISSENTING PARTIES. THIS PROCEDURE, 


IN WHICH THE COURT MANDATES A REORGANIZATION PLAN IN SPITE OF 
DISSENT, IS CALLED A CRAMDOWN. 
F. WHAT IS A PREPACKAGED BANKRUPTCY? WHY HAVE PREPACKAGED BANKRUPTCIES 


BECOME MORE POPULAR IN RECENT YEARS? 


ANSWER: PREPACKAGED BANKRUPTCY IS A RELATIVELY NEW TYPE OF REORGANIZATION 


WHICH IS A HYBRID--COMBINING THE ADVANTAGES OF BOTH THE INFORMAL 


REORGANIZATION AND FORMAL CHAPTER 11 REORGANIZATION. THE DEBTOR 


OBTAINS AGREEMENT FROM ALL, OR ALMOST ALL, CREDITORS TO A 
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FORGANIZATION PLAN PRIOR TO FILING FOR BANKRUPTCY. THE PLAN IS 


r. 


HEN FILED ALONG WITH, OR SHORTLY AFTER FILING, THE BANKRUPTCY 


R 
T 
PETITION. THIS METHOD CAN AVOID THE HOLDOUT PROBLEMS OF VOLUNTARY 
R 


EORGANIZATIONS, PRESERVE CREDITORS' CLAIMS, AND PROVIDE FAVORABLI 


T. 


Gl 


TAX TREATMENT. 


G. BRIEFLY DESCRIBE THE PRIORITY OF CLAIMS IN A CHAPTER 7 LIQUIDATION. 


ANSWER: CHAPTER 7 OF THE FEDERAL BANKRUPTCY REFORM ACT PROVIDES FOR AN 


UITABLE DISTRIBUTION OF THE DEBTOR'S ASSETS AMONG THE CREDITORS. 


ea) 
10 


THE DISTRIBUTION OF ASSETS IS GOVERNED BY THE FOLLOWING PRIORITY OF 


CLAIMS: 


e SECURED CREDITORS (WHO ARE ENTITLED TO THE PROCEEDS OF THE SALE 


OF SPECIFIC PROPERTY PLEDG 


Tr. 


iD FOR A LIEN OR A MORTGAGE) . 


e TRUST 


r 


E'S COSTS TO ADMINISTER AND OP 


r. 


RATE T 


m 


EK BANKRUPT FIRM. 


e EXPENSES INCURRED AFTER AN INVOLUNTARY CASE HAS BEGUN BUT BEFORE 


T. 


A TRUSTEE HAS B 


T. 


‘EN APPOINTED. 


e WAGES DUE WORKERS IF EARNED WITHIN THR 


T. 


‘& MONTHS PRIOR TO FILING 


OF THE PETITION IN BANKRUPTCY. 


e CLAIMS FOR UNPAID CONTRIBUTIONS TO EMPLOYEE BENEFIT PLANS THAT 


SHOULD HAVE BEEN PAID WITHIN SIX MONTHS PRIOR TO FILING. 


e UNSECURED CLAIMS FOR CUSTOMER DEPOSITS. 


e TAXES DUE TO FEDERAL, STATE, COUNTY, AND ANY OTHER GOVERNMENT 
AGENCY. 


Tr. 


e UNFUNDED PENSION PLAN LIABILITIES. 


e GENERAL, OR UNSECURED, CREDITORS. 


e PREFERRED STOCKHOLDERS. 


e COMMON STOCKHOLDERS. 
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ASSUME THAT RUSS BROTHERS DID INDEED FAIL, AND THAT IT HAD THE 
FOLLOWING BALANCE SHEET WHEN IT WAS LIQUIDATED (IN MILLIONS OF 
DOLLARS) : 


CURRENT ASSETS $40.0 ACCOUNTS PAYABLE $10.0 
NET FIXED ASSETS 5.0 NOTES PAYABLE (TO BANKS) 5.0 
ACCRUED WAGES 0.3 

FEDERAL TAXES 0.5 

STATE AND LOCAL TAXES 0.2 

CURRENT LIABILITIES $16.0 

FIRST MORTGAGE $ 3.0 

SECOND MORTGAGE 0.5 

SUBORDINATED DEBENTURES? 4.0 

TOTAL LONG-TERM DEBT $ 7.5 

PREFERRED STOCK $ 1.0 

COMMON STOCK 13.0 

PAID-IN CAPITAL 2.0 

RETAINED EARNINGS 5.5 

TOTAL EQUITY $21.5 

TOTAL ASSETS $45.0 TOTAL CLAIMS $45.0 


*THE DEBENTURES ARE SUBORDINATED TO THE NOTES PAYABLE. 


THE LIQUIDATION SALES RESULTED IN THE FOLLOWING PROCEEDS: 


FROM SALE OF CURRENT ASSETS $14,000,000 
FROM SALE OF FIXED ASSETS 2,500,000 
TOTAL RECEIPTS $16,500,000 


FOR SIMPLICITY, ASSUME THAT THERE WERE NO TRUSTEE'S FEES OR ANY 
OTHER CLAIMS AGAINST THE LIQUIDATION PROCEEDS. ALSO, ASSUME THAT 
THE MORTGAGE BONDS ARE SECURED BY THE ENTIRE AMOUNT OF FIXED ASSETS. 
WHAT WOULD EACH CLAIMANT RECEIVE FROM THE LIQUIDATION DISTRIBUTION? 


ANSWER: 


THE FOLLOWING TABLE SHOWS THE LIQUIDATION DISTRIBUTION (MILLIONS OF 
DOLLARS) : 
DISTRIBUTION TO PRIORITY CLAIMANTS 
(IN MILLIONS) 

PROCEEDS FROM THE SALE OF ASSETS $16.5 
LESS 

1. 1ST MORTGAGE (PAID FROM SALE OF FIXED ASSETS) 2:35 

2. ACCRUED WAGES 0.03 

3. TAXES DUE TO FEDERAL, STATE, AND LOCAL GOVERNMENTS 0.7 
FUNDS AVAILABLE FOR DISTRIBUTION TO GENERAL CREDITORS $13.0 
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DISTRIBUTION TO GENERAL CREDITORS 


DISTRIBUTION PERCENTAGE 


GEN’L CREDITOR AMT. OF PRO RATA AFTER SUBORD. ORIGINAL CLAIM 
CLAIMS CLAIM DISTRIB.! ADJUSTMENT RECEIVED 

1ST MORTGAGE $ 0.5 S 0.325 S$ 0.325 94% 
2ND MORTGAGE 0.5 0.325 0.325 65 
NOTES PAYABLE 5.0 3.290 5.000 100 
ACCTS. PAYABLE 10.0 6.500 6.500 65 
SUBORD. DEBEN.? 4.0 2:26.00 0.850 21 
TOTAL $20.0 $13.000 $13.000 


NOTES: 


1. $13 MILLION IS AVAILABLE FOR DISTRIBUTION TO GENERAL CREDITORS; 


E 


HOWEVER, THERE IS $20 MILLION IN GENERAL CREDITOR CLAIMS, SO THE 


7 


PRO RATA DISTRIBUTION WILL BE $13/520 = 0.65, OR 65 CENTS ON THE 


DOLLAR. 


2. THE DEBENTURES ARE SUBORDINATED TO THE NOTES PAYABLE. THE AMOUNT 


OF THE UNSATISFIED NOTES PAYABLE IS $5.0 - $3.25 = $1.75 MILLION. 


$1.75 MILLION IS REALLOCATED FROM THE SUBORDINATED DEBENTURES TO 


r. 


NOTES PAYABLE. 


Gl 
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Chapter 26 


Mergers, LBOs, Divestitures, and Holding Companies 


26-1 


ANSWERS TO END-OF-CHAPTER QUESTIONS 


Synergy occurs when the whole is greater than the sum of its parts. 
When applied to mergers, a synergistic merger occurs when the 
postmerger earnings exceed the sum of the separate companies' 
premerger earnings. A merger is the joining of two firms to form a 
single firm. 


A horizontal merger is a merger between two companies in the same 
line of business. In a vertical merger, a company acquires another 


firm that is "upstream" or "downstream"; for example, an automobile 
manufacturer acquires a steel producer. A congeneric merger involves 
firms that are interrelated, but not identical, lines of business. 


One example is Prudential's acquisition of Bache & Company. In a 
conglomerate merger, unrelated enterprises combine, such as Mobil 
Oil and Montgomery Ward. 


A friendly merger occurs when the target company's management agrees 
to the merger and recommends that shareholders approve the deal. In 
a hostile merger, the management of the target company resists the 
offer. A defensive merger occurs when one company acquires another 
to help ward off a hostile merger attempt. A tender offer is the 
offer of one firm to buy the stock of another by going directly to 
the stockholders, frequently over the opposition of the target 
company’s management. A target company is a firm that another 
company seeks to acquire. Breakup value is a firm’s value if its 
assets are sold off in pieces. An acquiring company is a company 
that seeks to acquire another firm. 


An operating merger occurs when the operations of two companies are 
integrated with the expectation of obtaining synergistic gains. 
These may occur due to economies of scale, management efficiency, or 
a host of other reasons. In a pure financial merger, the companies 
will not be operated as a single unit, and no operating economies 
are expected. 


The discounted cash flow (DCF) method to valuing a business involves 
the application of capital budgeting procedures to an entire firm 
rather than to a single project. The market multiple method applies 
a market-determined multiple to net income, earnings per share, 
sales, book value, or number of subscribers, and is a less precise 
method than DCF. 


A pooling of interests is, in theory, a merger among equals, and 
hence the consolidated balance sheet is constructed by simply adding 
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together the balance sheets of the merged companies. Another way a 
merger is handled for accounting purposes is as a purchase. [In this 
method, the acquiring firm is assumed to have “bought” the acquired 
company in much the same way it would buy any capital asset. 


g. A white knight is a friendly competing bidder which a target 
management likes better than the company making a hostile offer, and 
the target solicits a merger with the white knight as a preferable 
alternative. 

A poison pill is a deliberate action that a company takes which 
makes it a less attractive takeover target. A golden parachute is a 
payment made to executives that are forced out when a merger takes 
place. A proxy fight is an attempt to gain control of a firm by 
soliciting stockholders to vote for a new management team. 


h. A joint venture involves the joining together of parts of companies 


to accomplish specific, limited objectives. Joint ventures are 
controlled by the combined management of the two (or more) parent 
companies. A corporate or strategic alliance is a cooperative deal 


that stops short of a merger. 


i. A divestiture is the opposite of an acquisition. That is, a company 
sells a portion of its assets, often a whole division, to another 
firm or individual. In a spin-off, a holding company distributes the 
stock of one of the operating companies to its shareholders. Thus, 
control passes from the holding company to the shareholders 
directly. A leveraged buyout is a transaction in which a firm's 
publicly owned stock is acquired in a mostly debt-financed tender 
offer, and a privately owned, highly leveraged firm results. Often, 
the firm's own management initiates the LBO. 


3. A holding company is a corporation formed for the sole purpose of 
owning stocks in other companies. A holding company differs from a 
stock mutual fund in that holding companies own sufficient stock in 
their operating companies to exercis ffective working control. An 
operating company is a company controlled by a holding company. A 
parent company is another name for a holding company. A parent 
company will often have control over many subsidiaries. 


k. Arbitrage is the simultaneous buying and selling of the same 
commodity or security in two different markets at different prices, 
and pocketing a risk-free return. In the context of mergers, risk 
arbitrage refers to the practice of purchasing stock in companies 
that may become takeover targets. 


Horizontal and vertical mergers are most likely to result in 


governmental intervention, but mergers of this type are also most 
likely to result in operating synergy. Conglomerate and congeneric 
mergers are attacked by the government less often, but they also are 
less likely to provide any synergistic benefits. 


Answers and Solutions: 26 -2 


26-3 


26-4 


26-5 
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A tender offer might be used. Although many tender offers are made by 
surprise and over the opposition of the target firm's management, 
tender offers can and often are made on a "friendly" basis. In this 
case, management (the board of directors) of the target company 
ndorses the tender offer and recommends that shareholders tender their 
shares. 


An operating merger involves integrating the company's operations in 
hopes of obtaining synergistic benefits, while a pure financial merger 
generally does not involve integrating the merged company's operations. 


Disney's management could (and did) argue that its stock was worth more 
than $4.22 per share, and that if Steinberg had taken control, the 
remaining stockholders would be out in the cold and exploited by 


Steinberg. Perhaps so, but most nonmanagement stockholders (1) would 
prefer $4.22 to $2.875, (2) were upset at having management give away 
$60 million of their value to Steinberg, (3) believed that by no means 


could Steinberg treat them worse than did the current management, and 
(4) were more than a little suspicious that management's primary motive 
was to keep their jobs and perks. 

Personally, we regarded the Disney affair as a flagrant abuse of 
outside stockholders by a management desperat to keep control. 
However, we must note that Disney's stock is selling for $112.875 in 
June 1998, so perhaps management was right. Also, though, Disney's old 
management is largely gone, and a new and perhaps better group now has 
control. Perhaps Steinberg was right about the value of the assets, 
and perhaps his actions forced a desirable management change. Stiii., 
and if so, Disney's stockholders paid a steep price ($60 million) to 
get the management change. 
egislation might be desirable, but there is a danger’ that 
legislation will help incompetent managers fight off legitimate and 
desirable efforts to put corporate assets into more effective hands. 
Markets work reasonably well, but the Disney situation does make it 
clear that a manager really can threaten to commit corporate suicide 
and use this tactic to fend off proposed takeovers. Still, a balanced 
package of legislation would, in our judgment, do more good than harm 
in preserving the efficiency of our capital markets. 


Academicians have long argued that conglomerate mergers which produce 
no synergy are not economically efficient becaus (1) overhead costs 
are incurred in managing the combined nterprise, thus lowering 
earnings; and (2) relevant risk is not reduced, becaus the combined 
firm's beta is a weighted average of the betas of the merged firms. In 
other words, investors could, individually, get whatever benefits of 
diversification there are by buying the stocks of the two firms, 
without incurring unnecessary overhead. The recent rash of corporate 
divestitures attests to the merits of this position. The only logical 
rationale for nonsynergistic conglomerate mergers is that debt capacity 
may be increased by lowering the risk of bankruptcy. This would 
increase the value of the merged company because of the debt tax 
effect: TD, and D, could now be larger than the sum of the D's of the 
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separate companies. In general, it is safe to conclude that one should 
be wary of nonsynergistic mergers. 
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26-3 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


= $2.00; Gg 5%; b= 0.9; Krr = 53; RPy om 63; Po =? 


pr + RPy(b) 


$2.00 


0.104 —-0.05 


= $37.04. 


= $2.00; g = 7%; b= 1.1; kar = 53; RPm = 6%; Po = ? 


— Krr = RPy (b) 
= 53 + 6%(0.9) 
= 10.4%. 


D 


1 


k,-g 
$2.00 
0.104 — 0.07 


= $58.82. 


On the basis of the answers in Problems 26-1 and 26-2, the bid for each 
share should range between $37.04 and $58.82. 


The appropriate discount rate reflects the riskiness of the cash 
flows to equity investors. Thus, it is Vaccaro's cost of equity, 
adjusted for leverage effects. Since Apilado's b = 1, its RPw = km - 
ker = 14% - 8% = 6%, then: 


ks = ker + (ku - ker) b = 8% + (14%6 - 8%)1.5 = 17%. 
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b. The value of Vaccaro is $14.65 million: 


1,36 ; . : 
i — 19.27% 
1.10 
ee! 

1.35 
4.65 million 


21.27 


CF5 = CF4(1.06) = $2.00(1.06) = $2.12. 
Value at ta of CFs and all subsequent cash flows is: 


a 15 
*Vy = —— s = $19.27. 
k= -¢g 0.17 - 0.06 


Alternatively, input 0, 1.30, 1.50, 1.75, and 21.27(2.00 + 19.27) 
into the cash flow register, I = 17, NPV = ? NPV = $14.65. 


26-5 0 1 2 3 10 


-400,000 64,000 64,000 64,000 64,000 


CFi - CFio = $64,000. 


CFo = -$400,000. 


Using a financial calculator, the PV of the future cash flows is: 


N=10 I=10 PMT = -64000 FV = 0; PV = $393,252.295. 


NPV = $393,252.295 - $400,000 = -S6,747.71. 
Alternatively, input -400,000 and 64,000 (10x) into the cash flow 


register, I = 10, NPV = ? NPV = -S6,747.71. Since the NPV of the 
investment is negative, Stanley should not make the purchase. 


26-6 a. Since the net cash flows are equity returns, the appropriate 
discount rate is that cost of equity which reflects the riskiness of 
the cash flow stream. This cost is GCC's cost of equity: 


ks = ker + (RPm)b = 8% + (4%)1.50 = 14%. 


b. The terminal value is $1,143.4: 
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TV = ee $1,143.4. 
0.14-0.07 


Annual cash flows are calculated as follows: 


2002 2003 2004 2005 
Sales $450.0 $518.0 $555.0 $600.0 
COGS (65%) (292.5) (336.7) (360.7) (390.0) 
Gross profit SLO Ts5 $181.3 $194.3 $210.0 
Selling/Admin (45.0) (53.0) (60.0) (68.0) 
EBIT $112.5 $128.3 $134.3 $142.0 
Interest (18.0) (21.0) (24.0) (27.0) 
EBT S$. 94.05 $107.3 SI L023 $115.0 
Taxes (35%) (33.1) (37.6) (38.6) (40.3) 
Net income S$ 61.4 $69.7 Se $74.8 
The value of GCC to TransWorld's shareholders is the present value 


of the cash flows which accrue to the shareholders: 


$61.4 $69.7 S717 $1,218.2 
+ + + 


= $877.2. 
(1.14)* (1.14)? (1.14) (1.14)' 


Alternatively, input 0, 61.4, 69.7, 71.7, and 1,218.2 into the cash 
flow register, I = 14, NPV = ? NPV = $877.2. 
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SOLUTION TO SPREADSHEET PROBLEMS 


26-7 Th detailed solution for the problem is available both on the 
instructor’s resource CD-ROM (in the file Solution for Ch 26-7 Build a 
Model.xls) and on the instructor’s side of the Harcourt College 
Publishers’ web site, http://www.harcourtcollege.com/finance/theory. 


26-8 a. Under the assumptions given in Part a, the value of the acquisition 


would increase to $1,414 (all dollar amounts in thousands). 

INPUT DATA: 2002 2003 2004 2005 
Net sales $550 $618 $655 $700 
COGS 60.00% 330 371 393 420 
Sell./adm. exp. 45 53 60 68 
Interest 18 21 24 27 
Net income 102 113 116 120 
Terminal value of cash flow 0 0 0 1,838 
Net cash flow to TransWorld $102 $11.8 $116 $1,958 
Beta after merger Lid Debt ratio after merger 50% 
Risk-free rate 8% Tax rate after merger 35% 
Market risk premium 4% Terminal growth rate 7.00% 
KEY OUTPUT: 

Cost of equity 14.0% Value of acquisition $1,414 
Terminal value $1,838 


b. Under these assumptions, the value of the acquisition would fall to 
$993, but the acquisition should still be undertaken (all dollar 
amounts in thousands). 


INPUT DATA: 2002 2003 2004 2005 
Net sales $550 $618 $655 $700 
COGS 60.00% 330 371 393 420 
Sell./adm. exp. 45 53 60 68 
Interest 18 21 24 27 
Net income 102 113 116 120 
Terminal value of cash flow 0 0) 0 1,287 
Net cash flow to TransWorld $102 $113 $116 $1,407 
Beta after merger 1.6 Debt ratio after merger 50% 

Risk-free rate 9S Tax rate after merger 35% 

Market risk premium 5% Terminal growth rate 7.00% 
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KEY OUTPUT: 


Cost of equity 


Continuing value 


$1 


17.0% 
,287 


Value of acquisition 


$993 


If the terminal growth rate increases to 12 percent, the value of 
the acquisition would increase to $1,743, while it would fall to 
$778 if the terminal growth rate were only 3 percent. Under any of 
the situations hypothesized, however, the acquisition would be 
profitable and should be pursued (all dollar amounts in thousands). 
TERMINAL GROWTH RATE = 12 percent: 

INPUT DATA: 2002 2003 2004 2005 
Net sales $550 $618 $655 $700 
COGS 60.00% 330 31d: 393 420 
Sell./adm. exp. 45 53 60 68 
Interest 18 21 24 27 
Net income 102 113 116 120 
Terminal value of cash flow 0 0 0 2,694 
Net cash flow to TransWorld $102 $113 $116 $2,814 
Beta after merger 1.6 Debt ratio after merger 50% 
Risk-free rate 9% Tax rate after merger 35% 
Market risk premium 5% Terminal growth rate 12.00% 
KEY OUTPUT: 

Cost of equity 17.0% Value of acquisition $1,743 
Terminal value $2,694 

TERMINAL GROWTH RATE = 3 percent 

INPUT DATA: 2002 2003 2004 2005 
Net sales $550 $618 $655 $700 
COGS 60.00% 330 371 393 420 
Sell./adm. exp. 45 33 60 68 
Interest 18 ZA; 24 27 
Net income 102 13 116 120 
Terminal value of cash flow 0 0) 0) 885 
Net cash flow to TransWorld $102 SLT $116 $1,005 
Beta after merger a. x6 Debt ratio after merger 50% 
Risk-free rate 9S Tax rate after merger 35% 
Market risk premium 5% Terminal growth rate 3.00% 
KEY OUTPUT: 

Cost of equity 17.0% Value of acquisition $778 
Continuing value $885 
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CYBERPROBLEM 


26-9 Th detailed solution for the cyberproblem is available on the 
instructor’s side of the Harcourt College Publishers’ web site, 
http://www. harcourtcollege.com/finance/theory. 
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MINI CASE 


SMITTY'S HOME REPAIR COMPANY, A REGIONAL HARDWARE CHAIN WHICH SPECIALIZES IN 
"DO-IT-YOURSELF" MATERIALS AND EQUIPMENT RENTALS, IS CASH RICH BECAUSE OF 
SEVERAL CONSECUTIVE GOOD YEARS. ONE OF THE ALTERNATIVE USES FOR THE EXCESS 
FUNDS IS AN ACQUISITION. LINDA WADE, SMITTY'S TREASURER AND YOUR BOSS, HAS 
BEEN ASKED TO PLACE A VALUE ON A POTENTIAL TARGET, HILL'S HARDWARE, A SMALL 
CHAIN WHICH OPERATES IN AN ADJACENT STATE, AND SHE HAS ENLISTED YOUR HELP. 

THE TABLE BELOW INDICATES WADE'S ESTIMATES OF HILL'S EARNINGS POTENTIAL IF IT 
CAME UNDER SMITTY'S MANAGEMENT (IN MILLIONS OF DOLLARS). THE INTEREST 
EXPENSE LISTED HERE INCLUDES THE INTEREST (1) ON HILL'S EXISTING DEBT AND (2) 
ON NEW DEBT EXPECTED TO BE ISSUED OVER TIME TO HELP FINANCE EXPANSION WITHIN 
THE NEW "H DIVISION," THE CODE NAME GIVEN TO THE TARGET FIRM. THE RETENTIONS 
REPRESENT EARNINGS THAT WILL BE REINVESTED WITHIN THE H DIVISION TO HELP 
FINANCE ITS GROWTH. 

SECURITY ANALYSTS ESTIMATE HILL'S BETA TO BE 1.3. THE ACQUISITION WOULD 
NOT CHANGE HILL’S CAPITAL STRUCTURE OR TAX RATE. WADE REALIZES THAT HILL'S 
HARDWARE ALSO GENERATES DEPRECIATION CASH FLOWS, BUT SHE BELIEVES THAT THESE 
FUNDS WOULD HAVE TO BE REINVESTED WITHIN THE DIVISION TO REPLACE WORN-OUT 
EQUIPMENT. 

WADE ESTIMATES THE RISK-FREE RATE TO BE 9 PERCENT AND THE MARKET RISK 
PREMIUM TO BE 4 PERCENT. SHE ALSO ESTIMATES THAT NET CASH FLOWS AFTER 2005 
WILL GROW AT A CONSTANT RATE OF 6 PERCENT. FOLLOWING ARE PROJECTIONS FOR 
SALES AND OTHER ITEMS. 


2002 2003 2004 2005 
NET SALES $60.0 $90.0 $112.5 $127.5 
COST OF GOODS SOLD 36.0 54.0 67.5 76.5 
SELLING/ADMINISTRATIVE EXPENSE 4.5 6.0 7.5 9.0 
INTEREST EXPENSE 3.0 4.5 4.5 6.0 
NECESSARY RETAINED EARNINGS 0.0 7.5 6.0 4.5 


SMITTY’S MANAGEMENT IS NEW TO THE MERGER GAME, SO WADE HAS BEEN ASKED TO 
ANSWER SOME BASIC QUESTIONS ABOUT MERGERS AS WELL AS TO PERFORM THE MERGER 
ANALYSIS. TO STRUCTURE THE TASK, WADE HAS DEVELOPED THE FOLLOWING QUESTIONS, 
WHICH YOU MUST ANSWER AND THEN DEFEND TO SMITTY’S BOARD. 
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A. SEVERAL REASONS HAVE BEEN PROPOSED TO JUSTIFY MERGERS. AMONG THE 
MORE PROMINENT ARE (1) TAX CONSIDERATIONS, (2) RISK REDUCTION, (3) 
CONTROL, (4) PURCHASE OF ASSETS AT BELOW-REPLACEMENT COST, (5) 
SYNERGY, AND (6) GLOBALIZATION. IN GENERAL, WHICH OF THE REASONS 
ARE ECONOMICALLY JUSTIFIABLE? WHICH ARE NOT? WHICH FIT THE 
SITUATION AT HAND? EXPLAIN. 


ANSWER: THE ECONOMICALLY JUSTIFIABLE RATIONALES FOR MERGERS ARE SYNERGY AND 


TAX CONSEQUENCES. SYNERGY OCCURS WHEN THE VALUE OF THE COMBINED 


FIRM EXCEEDS THE SUM OF THE VALUES OF THE FIRMS TAKEN SEPARATELY. 


(IF SYNERGY EXISTS, THEN THE WHOLE IS GREATER THAN THE SUM OF TH 


Gl 


PARTS, AND HENCE SYNERGY IS ALSO CALLED THE "2 + 2 = 5" EFFECT.) 


A SYNERGISTIC MERGER CREATES VALUE WHICH MUST BE APPORTIONED 
BETWEEN THE STOCKHOLDERS OF THE MERGING COMPANIES. SYNERGY CAN 
ARISE FROM FOUR SOURCES: (1) OPERATING ECONOMIES OF SCALE IN 


MANAGEMENT, PRODUCTION, MARKETING, OR DISTRIBUTION; (2) FINANCIAL 


ECONOMIES, WHICH COULD INCLUDE HIGHER DEBT CAPACITY, ,OWER 


Tr. 


TRANSACTIONS COSTS, OR BETTER COVERAGE BY SECURITIES' ANALYSTS WHICH 


CAN LEAD TO HIGHER DEMAND AND, HENCE, HIGHER PRICES; (3) 


DIFFERENTIAL MANAGEMENT KFFICIENCY, WHICH IMPLIES THAT NI 


irl 
= 


MANAGEMENT CAN INCREASE THE VALUE OF A FIRM'S ASSETS; AND (4) 


INCREASED MARKET POWER DUE TO REDUCED COMPETITION. OPERATING AND 


FINANCIAL ECONOMIES ARE SOCIALLY DESIRABLE, AS ARE MERGERS THAT 


INCREASE MANAGERIAL EFFICIENCY, BUT MERGERS THAT REDUCE COMPETITION 


ARE BOTH UNDESIRABLE AND ILLEGAL. 


ANOT 


ER VALID RATIONAL 


T. 


BEHIND MERGERS IS TAX CONSIDERATIONS. 


FOR EXAMPLE, A FIRM WHICH IS HIGHLY PROFITABLE AND CONSEQUENTLY IN 


r 


THE HIGHEST CORPORATE TAX BRACKET COULD ACQUIRE A COMPANY WITH LARGE 


ACCUMULATED TAX LOSSES, AND IMMEDIATELY USE THOSE LOSSES TO SHELTER 


ITS CURRENT AND FUTURE INCOME. WITHOUT THE MERGER, THE CARRY- 


FORWARDS MIGHT EVENTUALLY BE USED, BUT THEIR VA 


UE WOULD BE HIGHER 


IF USED NOW RATHI 
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AN IN THE FUTURE. 


E 


THE MOTIVES THAT ARE GENERALLY LESS SUPPORTABLI 


Gl 


ON ECONOMIC 


GROUNDS AR 


Gl 


r 


RISK REDUCTION, PURCHASE OF ASSETS AT BELOW REPLACEMENT 


COST, CONTROL, AND GLOBALIZATION. MANAGERS OFTEN STATE THAT 


DIVERSIFICATION HELPS TO STABILIZ 


A 


r. 


A FIRM'S EARNINGS STREAM AND THUS 


REDUCES TOTAL RISK, AND HENCE BENEFITS SHAREHOLDERS. STABILIZATION 
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OF EARNINGS Is CERTAINLY BENEFICIAL TO A’ FIRM'S EMPLOYEES, 


SUPPLIERS, CUSTOM 


eA 


RS, AND MANAGERS. HOWEVER, IF A STOCK INVESTOR IS 


CONCERN 


T. 


‘D ABOUT EARNINGS VARIABILITY, HE OR SHE CAN DIVERSIFY MORE 


EASILY THAN CAN THI 


Ea 


FIRM. WHY SHOULD FIRM A AND FIRM B MERGE TO 


STABILIZE EARNINGS WHEN STOCKHOLDERS CAN MERELY PURCHASE BOTH STOCKS 


r. 


AND ACCOMPLISH THE SAME THING? FURTHER, WE KNOW THAT 


WELL-DIVERSIFIED SHAREHOLDERS ARE MORE CONCERNED WITH A _ STOCK'S 


MARKET RISK THAN ITS STAND-ALONE RISK, AND HIGHER KARNINGS 


INSTABILITY DOES NOT NECESSARILY TRANSLAT 


Gl 


INTO HIGHER MARKET RISK. 


SOMETIMES A FIRM WILL BE TOUTED AS A _ POSSIBLE ACQUISITION 


CANDIDATE BECAUSE THE REPLACEMENT VALU! 


Gl 


OF ITS ASSETS Is 
CONSIDERABLY HIGHER THAN ITS MARKET VALUE. FOR EXAMPLE, IN THE 


EARLY 1980s, OIL COMPANIES COULD ACQUIRE RESERVES MORE CHEAPLY BY 
BUYING OUT OTHER OIL COMPANIES THAN BY EXPLORATORY DRILLING. 


HOWEVER, THE VALUE OF AN ASSET STEMS FROM ITS EXPECTED CASH FLOWS, 


NOT FROM ITS COST. THUS, PAYING $1 MILLION FOR A SLIDE RULE PLANT 


WHICH WOULD COST $2 MILLION TO BUILD FROM SCRATCH IS NOT A GOOD DEAL 


IF NO ONE USES SLIDE RULES. 


IN RECENT YEARS, MANY HOSTILE TAKEOVERS HAVE OCCURRED. TO KEEP 


THEIR COMPANIES INDEPENDENT, AND ALSO TO PROTECT THEIR JOBS, 


MANAGERS SOMETIMES ENGINEER DEFENSIVE MERGERS WHICH MAKE THEIR FIRMS 


MORE DIFFICULT TO "DIGEST." ALSO, SUCH DEFENSIVE MERGERS ARE 


USUALLY DEBT-FINANCED, WHICH MAKES IT HARDER FOR A POTENTIAL 
U 


IRER TO USE DEBT FINANCING TO FINANCE THE ACQUISITION. IN 


ira 


GENERAL, DEFENSIVE MERGERS APPEAR TO BE DESIGNED MORE FOR TH 


BENEFIT OF MANAGERS THAN FOR THAT OF THE STOCKHOLDERS. 


AN INCREASED DESIRE TO BECOME GLOBALIZED HAS RESULTED IN MANY 


MERGERS. TO MERGE JUST TO BECOME INT 


r. 


‘RNATIONAL IS NOT AN 


ra 


CONOMICALLY JUSTIFIED REASON FOR A MERGER; HOWEVER, INCREASED 


GLOBALIZATION HAS LED TO INCREASED ECONOMIES OF SCALE. 


Gl 


THUS, 


SYNERGISM OFTEN RESULTS--WHICH IS AN ECONOMICALLY JUSTIFIABL 


T. 


REASON 


SYNERGY APPEARS TO BE THE REASON FOR THIS MERGER. 


BRIEFLY DESCRIBE THE DIFFERENCES BETWEEN A HOSTILE MERGER AND A 
FRIENDLY MERGER. 
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om USE THE DATA DEVELOPED IN THE TABLE TO CONSTRUCT THE H DIVISION'S 
CASH FLOW STATEMENTS FOR 2002 THROUGH 2005. WHY IS INTEREST EXPENSE 
DEDUCTED IN MERGER CASH FLOW STATEMENTS, WHEREAS IT IS NOT NORMALLY 
DEDUCTED IN A CAPITAL BUDGETING CASH FLOW ANALYSIS? WHY ARE 
EARNINGS RETENTIONS DEDUCTED IN THE CASH FLOW STATEMENT? 

ANSWER: THE EASIEST APPROACH HERE IS TO CREATE CASH FLOW STATEMENTS FOR THE 
H DIVISION, ASSUMING THAT THE ACQUISITION IS MADE (IN MILLIONS OF 
DOLLARS) . 

2002 2003 2004 2005 

NET SALES $60.0 $90.0 $1 12-<5.5 S1275 
COST OF GOODS SOLD (60%) 36.0 54.0 67.5 76.5 
SELLING/ADMIN. EXPENSES 4.5 6.0 Peo) 9.0 
INTEREST EXPENSE 3.0 4.5 4.5 6.0 

EARNINGS BEFORE TAXES $16.5 $25.5 S$ 33.0 $36.0 
TAXES (40%) 6.6 10.2 13:52 14.4 

NET INCOME $ 9.9 $15.3 $ 19.8 $21.6 
RETENTIONS 0.0 Pegi) 6.0 4.5 
CASH FLOW $9.9 Si FB $ 13.8 SAF: 
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Zz 
[e) 
= 
Gl 


THAT THESE STATEMENTS ARE IDENTICAL TO STANDARD CAPITAL 


GETING CASH FLOW STATEMENTS EXCEPT THAT BOTH INTEREST EXPENSE AND 


GETING, ALL DEBT INVOLVED IS NEW DEBT WHICH IS ISSUED TO FUND TH 


Gl 


D 
ETENTIONS ARE INCLUDED IN MERGER ANALYSIS. IN STRAIGHT CAPITAL 
D 
S 


ET ADDITIONS. HENCE, THE DEBT INVOLVED ALL COSTS TH 


T. 


SAME, ka, AND 


THIS COST IS ACCOUNTED FOR BY DISCOUNTING THE CASH FLOWS AT TH 


Tr. 
Gl 


r. 


FIRM'S WACC. HOWEVER, IN A MERGER TH 


ACQUIRING FIRM USUALLY BOTH 


ASSUMES THE EXISTING DEBT OF THE TARGET AND ISSUES NEW DEBT TO HELP 


FINANCE THE TAKEOVER. THUS, THE DEBT INVOLVED HAS DIFFERENT COSTS, 


AND HENCE CANNOT BE ACCOUNTED FOR AS A SINGLI 


Gl 


COST IN THE WACC. THE 


BASIEST SOLUTION IS TO EXPLICITLY INCLUDE INTEREST EXPENSE IN THE 


CASH FLOW STATEMENT. 


IN REGARDS TO RETENTIONS, ALL OF THE CASH FLOWS FROM AN 


r. 


NDIVIDUAL PROJECT ARE AVAILABLE FOR USE THROUGHOUT THE FIRM, BUT 


OME OF THE CASH FLOWS GENERATED BY AN ACQUISITION ARE GENERALLY 


I 
S 
RETAINED WITH THE NEW DIVISION TO HELP FINANCE ITS GROWTH. SINCE 
S 


UCH RETENTIONS ARI 


Gl 


NOT AVAILABLE TO TH 


T. 


E 


PARENT COMPANY FOR USE 


ELSEWHERE, THEY MUST BE DEDUCTED IN THE CASH FLOW STATEMENT. 


Tr. 


WITH INTEREST EXPENSE AND RETENTIONS INCLUDED IN THE CASH FLOW 


STATEMENTS, THE CASH FLOWS ARE RESIDUALS WHICH ARE AVAILABLI 


Tr. 
[I] 


TO THE 


ACQUIRING FIRM'S EQUITY HOLDERS. SMITTY'S MANAGEMENT COULD PAY 


THESE OUT AS DIVIDENDS OR REINVEST THEM IN OTHER DIVISIONS OF THE 


FIRM, AS THEY SEE FIT. 


D. CONCEPTUALLY, WHAT IS THE APPROPRIATE DISCOUNT RATE TO APPLY TO THE 
CASH FLOWS DEVELOPED IN PART C? WHAT IS YOUR ACTUAL ESTIMATE OF 
THIS DISCOUNT RATE? 


ANSWER: AS DISCUSSED ABOVE, THE CASH FLOWS ARE RESIDUALS, AND THEY BELONG TO 


r. 


THI 


Gl 


ACQUIRING FIRM'S SHAREHOLDERS. SINCE INTEREST EXPENSE HAS 


ALREADY B 


T. 
Tr. 


r 


‘EN CONSIDERED, THE CASH FLOWS ARE RISKIER THAN THE TYPICAL 


CAPITAL BUDGETING CASH FLOWS, AND THEY MUST BE DISCOUNTED USING THE 


COST OF EQUITY RATHER THAN THE WACC. FURTHER, THE DISCOUNT RATE 


r. 


MUST REFLECT THE RISKINESS OF THE FLOWS, AND THESE CASH FLOWS HAV. 


1a 


HILL'S BUSINESS RISK, NOT SMITTY'S BUSINESS RISK. HOWEVER, THE 


Tr. 


MARKET RISK OF THE H DIVISION IS NOT THE SAME AS THE MARKET RISK OF 
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HILL'S OPERATING INDEPENDENTLY, BECAUSE THE MERGER AFFECTS HILL'S 


LEVERAGE AND TAX RATE. SMITTY'S INVESTMENT BANKERS HAVE ESTIMAT! 


1 


D 
H DIVISION'S BETA WILL BE 1.3 AFTER THE MERGER AND THE 


=| 
fat 
Gl 


ADDITIONAL LEVERAGE HAS BEEN EMPLOYED. 


TO OBTAIN THE REQUIRED RATE OF RETURN ON EQUITY, NOTE THAT ker = 
9S AND RPy = 4%. THUS, THE H DIVISION'S REQUIRED RATE OF RETURN ON 
EQUITY, WHICH IS THE APPROPRIATE DISCOUNT RATE TO APPLY TO THE 


MERGER CASH FLOWS, IS 14.2%: 


Ks (u DIVISION) = kre + (ky is ker) bu DIVISION 


= 9% + (4%)1.3 = 14.2%. 


WHAT IS THE ESTIMATED HORIZON, OR CONTINUING, VALUE OF THE 
ACQUISITION; THAT IS, WHAT IS THE ESTIMATED VALUE OF THE 4H 
DIVISION'S CASH FLOWS BEYOND 2005 WHAT IS HILL'S VALUE TO SMITTY'S 
SHAREHOLDERS ? SUPPOSE ANOTHER FIRM WERE EVALUATING HILL'S AS AN 
ACQUISITION CANDIDATE. WOULD THEY OBTAIN THE SAME VALUE? EXPLAIN. 


ANSWER: 


fat 
inal 


2005 CASH FLOW IS $17.1 MILLION, AND IT IS EXPECTED TO GROW AT A 


PERCENT CONSTANT GROWTH RAT 


Fi 


IN 2006 AND BEYOND. WITH A CONSTANT 


Le 
6 
GROWTH RATE, THE GORDON MODEL CAN BE USED TO VALUE THE CASH FLOWS 
BEYOND 2005: 


(2005 CASH FLOW) (1+9) 


r. 


TERMINAL VALUE 


k, -g 
$17.1(1.06) 
0.142 —0.06 


= $221.0 MILLION. 


ADDING THE HORIZON VALUE, THE NET CASH FLOW STREAM LOOKS LIK! 


Gl 


THIS (IN MILLIONS OF DOLLARS) : 


2002 2003 2004 2005 
ANNUAL CASH FLOW $9.9 $7.8 $13.8 $d ee 
TERMINAL VALUE ares =- 221.0 
NET CASH FLOW $9.9 $7.8 $13.8 $238.1 


NOW, THE VALUE OF HILL'S TO SMITTY'S IS THE PRESENT VALUE OF THIS 


STREAM, DISCOUNTED AT 14.2 PERCENT, OR $163.9 MILLION. 
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IF ANOTHER FIRM WERE VALUING HILL'S, THEY WOULD PROBABLY OBTAIN 
AN ESTIMATE DIFFERENT FROM $163.9 MILLION. MOST IMPORTANT, THE 
SYNERGIES INVOLVED WOULD LIKELY BE DIFFERENT, AND HENCE THE CASH 
FLOW ESTIMATES WOULD DIFFER. ALSO, ANOTHER POTENTIAL ACQUIRER MIGHT 
USE DIFFERENT FINANCING, OR HAVE A DIFFERENT TAX RATE, AND HENCE 
ESTIMATE A DIFFERENT DISCOUNT RATE. 


ASSUME THAT HILL'S HAS 10 MILLION SHARES OUTSTANDING. 


THESE SHARES 


ARE TRADED RELATIVELY INFREQUENTLY, BUT THE LAST TRADE, MADE SEVERAL 


WEEKS AGO, WAS AT A PRICE OF $9 PER SHARE. 
OFFER FOR HILL'S? 


SHOULD SMITTY'S MAKE AN 
IF SO, HOW MUCH SHOULD IT OFFER PER SHARE? 


ANSWER: 
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Tr. 


STOCK TRADES INFREQUENTLY, THE $9 PRICE MAY NOT REPRESENT A FAIR 


r. 


Gl 


HILL'S MANAGEM 


(Ea 


MINIMUM PRICE. INT SHOULD MAKE AN EVALUATION (OR HIR 


SOMEONE TO MAKE THE EVALUATION) OF A FAIR’ PRIC 


Gl 


AND USE THIS 


INFORMATION IN ITS NEGOTIATIONS WITH SMITTY'S. 


ASSUME THAT PUBLICLY TRADED COMPANIES IN HILL’S LINE OF BUSINESS 
HAVE STOCK PRICES IN THE RANGE OF 12 TO 14 TIMES EARNINGS PER SHARE 
(EPS) . USE THE MARKET MULTIPLE APPROACH TO VALUE THE TARGET 
COMPANY . 


ANSWER: 


TO DETERMINE THE VALUE OF HILL’S LINE OF BUSINESS USING THE MARKET 


MULTIPLE APPROACH, WE WOULD TAKE THE AVERAGE EPS OVER THE NEXT TWO 


YEARS AND MULTIPLY IT BY SOME INDUSTRY MULTIPLE. 


Tr. 


Gl 


IN THIS CASE WE 


r. 


TAKE THE STOCK PRICE MULTIPLE OF 12 TO 14 TIMES EPS. 


(($9.9 + $15.3)/2)12 = $151.2 MILLION. 


C(S929> #S45..3)-72) 14 


$176.4 MILLION. 


THERE HAS BEEN CONSIDERABLE RESEARCH UNDERTAKEN TO DETERMINE WHETHER 
MERGERS REALLY CREATE VALUE AND, IF SO, HOW THIS VALUE IS SHARED 
BETWEEN THE PARTIES INVOLVED. WHAT ARE THE RESULTS OF THIS 
RESEARCH? 


ANSWER: 


MOST RESEARCHERS AGREE THAT TAKEOVERS INCREASE THE WEALTH OF THE 


SHAREHOLDERS OF TARGET FIRMS, FOR OTHERWISE THEY WOULD NOT AGREE TO 


THE OFFER. HOWEVER, THERE IS A DEBATE AS TO WHETHER MERGERS BENEFIT 


THE ACQUIRING FIRM’S SHAREHOLDERS. THE RESULTS OF THESE STUDIES 


HAVE SHOWN, ON AVERAGE, THE STOCK PRICES OF TARGET FIRMS INCREASE BY 


r. 


ABOUT 30 PERCENT IN HOSTILE TENDER OFFERS, WHILE IN FRIENDLY MERGERS 


THE AVERAGE INCREASE IS ABOUT 20 PERCENT. HOWEVER, FOR BOTH HOSTILE 


AND FRIENDLY DEALS, THE STOCK PRICES OF ACQUIRING FIRMS, ON AVERAGE, 


REMAIN CONSTANT. THUS, ONE CAN CONCLUDE THAT (1) ACQUISITIONS DO 


CREATE VALUE, BUT (2) THAT SHAREHOLDERS OF TARGET FIRMS REAP 


VIRTUALLY ALL THE BENEFITS. 
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I. WHAT ARE THE TWO METHODS OF ACCOUNTING FOR MERGERS? 


ANSWER: = THI 
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HODS OF ACCOUNTING FOR MERGERS ARE A POOLING OF 


INTERESTS, IN WHICH A CONSOLIDATED BALANCE SHEET IS CREATED BY 


SIMPLY ADDING THE BALANCE SHEETS OF THE MERGING COMPANIES, AND 


PURCHASE ACCOUNTING, IN WHICH CASE THE ACQUIRED COMPANY IS TREATED 


AS ANY OTHER CAPITAL ASSET PURCHASE. 


J. WHAT MERGER-RELATED ACTIVITIES ARE UNDERTAKEN BY INVESTMENT BANKERS? 


ANSWER: THE INVESTMENT BANKING COMMUNITY IS INVOLVED WITH MERGERS IN A 


NUMBER OF WAYS. SEVERAL OF THESE ACTIVITIES ARE: (1) HELPING TO 
ARRANGE MERGERS, (2) AIDING TARGET COMPANIES IN DEVELOPING AND 
IMPLEMENTING DEFENSIVE TACTICS, (3) HELPING TO VALUE TARGET 


r. 


Gl 
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COMPANIES, (4) HELPING TO FINANCE MERGERS, AND (5) RISK ARBITRAGI 


SPECULATING IN THE STOCKS OF COMPANIES THAT ARE LIKELY TAKEOVER 


TARGETS. 


K. WHAT IS A LEVERAGED BUYOUT (LBO)? WHAT ARE SOME OF THE ADVANTAGES 


AND DISADVANTAGES OF GOING PRIVATE? 


ANSWER: 


EVERAGED BUYOUT IS A SITUATION IN WHICH A SMALL GROUP OF 


A 
INVESTORS (WHICH USUALLY INCLUDE THE FIRMS MANAGERS) BORROWS 
HEAVILY TO BUY ALL THE SHARES OF A COMPANY. ADVANTAGES TO GOING 


Tr. 


r. 
T. 


PRIVATE INCLUDE ADMINISTRATIVE COST SAVINGS, INCREASED MANAGERIAL 


INCENTIVES, INCREASED MANAGERIAL FLEXIBILITY, INCREASED SHAREHOLDER 


PARTICIPATION, AND INCREASED FINANCIAL LEVERAGE. THE MAIN 


DISADVANTAGE OF GOING PRIVAT! 


r 
ira 


r. 


IS NOT HAVING ACCESS TO THE LARGE 


AMOUNTS OF CAPITAL AVAILABLE IN THE EQUITY MARKET, MAKING IT 


DIFFICULT TO FUND A FIRMLUS PROJECTS. 


L. WHAT ARE THE MAJOR TYPES OF DIVESTITURES? WHAT MOTIVATES FIRMS TO 


DIVEST ASSETS? 


ANSWER: THE THR 


r. 


(EF PRIMARY TYPES OF DIVESTITURES ARE (1) THE SALE OF AN 


OPERATING UNIT TO ANOTHER FIRM, (2) SETTING UP THE BUSINESS TO BE 
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'D AS A SEPARATE CORPORATION AND THEN “SPINNING IT OFF” TO THE 


DIVEST 


E 


DIVESTING FIRM’S STOCKHOLDERS, AND (3) OUTRIGHT LIQUIDATION OF 


ASSETS. THE REASONS FOR DIVESTITURES VARY WIDELY. SOMETIMES 


COMPANIES NEED CASH EITHER TO FINANC 


Tr. 


EXPANSION IN THEIR PRIMARY 


BUSINESS LINES OR TO REDUCE A LARGE DEBT BURDEN. SOMETIMES FIRMS 


DIVEST TO UNLOAD LOSING ASSETS THAT WOULD OTHERWISE DRAG THE COMPANY 


DOWN, OR DIVESTING MAY BE THE RESULT OF AN ANTITRUST SETTLEMENT, 


WHERE THE GOVERNMENT REQUIRES A BREAKUP. 


M. WHAT ARE HOLDING COMPANIES? WHAT ARE THEIR ADVANTAGES AND 
DISADVANTAGES ? 

ANSWER: HOLDING COMPANIES ARE CORPORATIONS FORMED FOR THE SOLE PURPOSE OF 
OWNING THE STOCKS OF OTHER COMPANIES. THE ADVANTAGES INCLUDE THE 


ABILITY TO CONTROL A COMPANY WITHOUT OWNING ALL ITS STOCKS AND THE 


ABILITY TO ISOLATE RISKS. DISADVANTAGES INCLUDE THE POSSIBLI 


Gl 


TAXATION OF EARNINGS AT BOTH TH 


Gl 


SUBSIDIARY AND PARENT LEVELS. 


HOLDING COMPANIES CAN ALSO B 


T. 


KFASILY DISSOLVED BY REGULATORS. 


Mini Case: 26 - 20 


Chapter 27 


Multinational Financial Management 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


27-1 a. A multinational corporation is one which operates in two or more 
countries. 


b. The exchange rate specifies the number of units of a given currency 
that can be purchased for one unit of another currency. 


c. The fixed exchange rate system was in effect from the end of World 
War II until August 1971. Under the system, the U. S. dollar was 
linked to gold at the rate of $35 per ounce, and other currencies 
were then tied to the dollar. Under the floating exchange rate 
system, which is currently in effect, the forces of supply and 
demand are allowed to determine currency prices with little 
government intervention. 


d. A country has a deficit trade balance when it imports more goods 
from abroad than it exports. 


Devaluation is the lowering, by governmental action, of the price of 
its currency relative to another currency. For example, in 1967 the 
British pound was devalued from $2.80 per pound to $2.50 per pound. 
R 
Pp 


evaluation, the opposite of devaluation, occurs when the relativ 
rice of a currency is increased. 


f. Exchange rate risk refers to the fluctuation in exchange rates 
between currencies over time. A convertible currency is one which 
can be traded in the currency markets and can be redeemed at current 
market rates. 


g. When an exchange rate is pegged, the rate is fixed against a major 
currency such as the U. S. dollar. Consequently, the values of the 
pegged currencies move together over tim 


h. Interest rate parity holds that investors should expect to earn the 
same return in all countries after adjusting for risk. Purchasing 
power parity, sometimes referred to as the “law of one price,” 
implies that the level of exchange rates adjusts so that identical 
goods cost the same in different countries. 


i. The spot rate is the exchange rate which applies to “on the spot” 
trades, or, more precisely, xchanges that occur two days following 
the day of trade. In other words, the spot rate is for current 
exchanges. The forward exchange rate is the prevailing exchange rate 
for exchange (delivery) at some agreed-upon future date, usually 30, 
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Z1=Z 


21-3 


27-4 


27-5 


90, or 180 days from the day the transaction is negotiated. Forward 
exchang rates ar analogous to future prices on commodity 
exchanges. 


3. Discounts (or premiums) on forward rates occur when the forward 
exchange rate differs from the spot rate. When the forward rate is 
below the spot rate, the forward rate is said to be at a discount. 
Conversely, when the forward rate is above the spot rate, it is said 
to be at a premium. 


k. Repatriation of earnings is the cash flow, usually in the form of 
dividends or royalties, from the foreign branch or subsidiary to the 
parent company. These cash flows must be converted to the currency 
of the parent, and thus are subject to future exchange rate changes. 
A foreign government may restrict the amount of cash that may be 
repatriated. Political risk refers to the possibility of 
expropriation and to the unanticipated restriction of cash flows to 
the parent by a foreign government. 


1. A Eurodollar is a U. S. dollar on deposit in a foreign bank, or a 
foreign branch of a U. S. bank. Eurodollars are used to conduct 
transactions throughout Europe and the rest of the world. An 
international bond is any bond sold outside of the country of the 
borrower. There are two types of international bonds: Eurobonds 
and foreign bonds. A Eurobond is any bond sold in some country 
other than the one in whose currency the bond is denominated. Thus, 
a U. S. firm selling dollar bonds in Switzerland is selling 

Eurobonds. A foreign bond is a bond sold by a foreign borrower but 

denominated in the currency of the country in which the issue is 

sold. Thus, a U. S. firm selling bonds denominated in Swiss francs 
in Switzerland is selling foreign bonds. 


es 


m. The Euro is a proposed new currency to be used by the nations in the 
European Monetary Union who signed th Treaty of Mastricht. 
Eurocurrencies ar international currencies such as German marks, 
Swiss francs, and Japanese yen that are deposited outside their home 
countries, and are handled in exactly the same way as Eurodollars. 


The U. S. dollar. The primary reason for using the dollar was that it 
provided a relatively stable benchmark, and it was accepted universally 
for transaction purposes. 


Under the fixed exchange rate system, the fluctuations were limited to 
+13 and -1%. Under the floating exchange rate system, there are no 
agreed-upon limits. 


A dollar will buy more French francs. 


There will be an excess supply of dollars in th foreign exchange 
markets, and thus, will tend to drive down the value of the dollar. 
Foreign investments in the United States will increase. 
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27-6 


a ae) 


27-8 


27-9 


27-10 


Taking into account differential labor costs abroad, transportation, 
tax advantages, and so forth, U. S. corporations can maximize long-run 
profits. There are also nonprofit behavioral and strategic 
considerations, such as maximizing market share and enhancing the 
prestige of corporate officers. 


The foreign project’s cash flows have to be converted to U. S. dollars, 
Since the shareholders of the U. S. corporation (assuming they are 
mainly U. S. residents) are interested in dollar returns. This 
subjects them to exchange rate risk, and therefor requires an 
additional risk premium. There is also a risk premium for political 
risk (mainly the risk of expropriation). However, foreign investments 
also help diversify cash flows, so the net effect on the required rat 
of return is ambiguous. 


A Eurodollar is a dollar deposit in a foreign bank, normally a European 
bank. The foreign bank need not be owned by foreigners--it only has to 
be located in a foreign country. For example, a Citibank subsidiary in 
Paris accepts Eurodollar deposits. The Frenchman’s deposit at Chase 
Manhattan Bank in New York is not a Eurodollar deposit. However, if he 
transfers his deposit to a bank in London or Paris, it would be. 

The existence of the Eurodollar market makes the Federal Reserve’s 
job of controlling U. S. interest rates more difficult. Eurodollars 
are outside the direct control of the U. S. monetary authorities. 
Because of this, interest rates in the U. S. cannot be insulated from 
those in other parts of the world. Thus, any domestic policies the 
Federal Reserve might take toward interest rates would be affected by 
the Burodollar market. 


No, interest rate parity implies that an investment in the U. S. with 
the same risk as a Similar investment in a foreign country should have 


the same return. Interest rate parity is expressed as: 
Ee sl Ke 
e, 1l+k,_ 


Interest rate parity shows why a particular currency might be at a 


forward premium or discount. A currency is at a forward premium 
whenever domestic interest rates are higher than foreign interest 
rates. Discounts prevail if domestic interest rates are lower than 


foreign interest rates. If these conditions do not hold, then arbitrage 
will soon force interest rates back to parity. 


Purchasing power parity assumes there are neither transaction costs nor 
regulations which limit the ability to buy and sell goods across 
different countries. In many cases, these assumptions are incorrect, 
which explains why PPP is often violated. An additional complication, 
when empirically testing to see whether PPP holds, is that products in 
different countries are rarely identical. Frequently, there are real 
or perceived differences in quality, which can lead to price 
differences in different countries. 
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27-1 


27-2 


27-3 


SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


Sl = 1,498.2 Italian lira; $1 = 111.23 Japanese yen; Cross exchange 
rate, yen/lira = ? 
Dollar Yen Yen 
Cross Rate: x = é 
Lira Dollar Lira 


Note that an indirect quotation is given for Italian lira; however, the 
cross rate formula requires a direct quotation. The indirect quotation 
is the reciprocal of the direct quotation. Since $1 = 1,498.2 lira, 
then 1 lira = $0.0006675. 


Yen/Lira = 0.0006675 dollars per lira x 111.23 yen per dollar 
0.07425 yen per lira. 


knomy O-month T-bills = 7%; kynom of Similar default-fr 6-month Japanese 


bonds = 5.5%; Spot exchange rate: 1 Yen = $0.009; 6-month forward 
exchange rate = fi = ? 

f  (1+k,) 

Go el 

ke = 5.5%/2 = 2.75%. 


oO 
Oo 

ll 
wn 
Oo 
. 
fo) 
oS 
Xe) 
. 


£, 1.035 

$0.009 1.0275 

1.0275 fe = $0.00932 
f. = $0.00907. 


The 6-month forward exchange rate is 1 yen = $0.00907. 


U. S. T.V. = $500; French T.V. = 2,535 French francs; Spot rate 
between franc and dollar = ? 


Ph = Pe (@€o) 
$500 = 2,535 French francs (eo) 
500/2,535 = eo 
$0.19724 = eq. 


1 French franc = $0.19724 or $1 = 5.07 French francs. 
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27-6 


27-7 


27-8 


27-9 


Dollars should sell for 1/1.50, or 0.6667 pounds per dollar. 


The price of francs is $0.20 today. A 10 percent appreciation will 
make it worth $0.22 tomorrow. A dollar will buy 1/0.22 = 4.5455 francs 
tomorrow. 


Cross rate = francs/dollars x dollars/pounds = francs/pounds 
= 5.9 x 1.5 = 8.85 francs per pound. 


The answer to this question would depend upon the rates existing at the 
time the assignment is made. Using the rates quoted in the Foreign 
Exchange table of the June 17, 1998, issue of The Wall Street Journal: 


U. S. $ Equivalent Currency per U. S. $ 
British pound 1.6515 0.6055 
French franc 0.1658 6.0325 
Cross rate = francs/dollars x dollars/pounds = francs/pounds 


= 6.0325 x 1.6515 = 9.96267 francs per pound. 


This year’s dividend = 3.0 pounds = $4.80 per share. The dividend, in 
pounds, grows at 10 percent, but the pound depreciates at 5 percent. 
Thus, the dollar dividend will grow at 5 percent. 

Using the perpetual growth valuation formula, we get the following: 


Value per share = $4.80/(0.15 - 0.05) = $48.00. 


Therefore, th total value of the equity is $48.00 x 10,000,000 = 
$480,000,000. 


The Ut oe dollar liability of the corporation falls from 
$0.75(5,000,000) = $3,750,000 to $0.70(5,000,000) = $3,500,000, 
corresponding to a gain of 250,000 U. S. dollars for the corporation. 
However, the real economic situation might be somewhat different. For 
xample, the loan is presumably a long-term loan. The exchange rate 
will surely change again before the loan is paid. What really matters, 
in an economic sense, is th xpected present value of future interest 
and principal payments denominated in U. S. dollars. There are also 
possible gains and losses on inventory and other assets of the firm. A 
discussion of these issues quickly takes us outside the scope of this 
textbook. 
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27-10 From Table 27-1: 


U. S. Dollars 
Required to 


Buy One Unit of Purchase Price 
Currency Foreign Currency x 1,000 = in Dollars 
German mark 0.4272 x 1,000 = $427.20 
Italian lira 0.0004315 x 1,000 = 0.43 
Japanese yen 0.009233 x 1,000 = 9523 
Mexican peso 0.1043 x 1,000 = 104.30 
Swiss franc 0.5559 x 1,000 = 555.90 


27-11 a. Again the answer to this problem depends on the date it is assigned. 
If the exchange rates taken from the June 17, 1998 issue of The Wall 
Street Journal are used; then the following information is obtained: 


U. S. Dollars 
Required to 


Buy One Unit of Purchase Price 
Currency Foreign Currency x 1,000 = in Dollars 

German mark 0.5559 x 1,000 = $555.90 

Italian lira 0.0005643 x 1,000 = 0.56 

Japanese yen 0.006977 x 1,000 = 6.98 

Mexican peso O<d112 x 1,000 = TIT e220 

Swiss franc 0.6681 x 1,000 = 668.10 
b. Mark = ($555.90 - $641.80)/$641.80 = -0.134 = -13.4%. 

Lira = ($0.56 - $0.65)/$0.65 = -0.138 = -13.8%. 

Yen = ($6.98 - $8.77)/$8.77 = -0.204 = -20.4%. 

Peso = ($111.20 - $127.26)/$127.26 = -0.126 = -12.6%. 

Swiss franc = ($668.10 - $746.50)/$746.50 = -0.105 = -10.5%. 


27-12 a. The automobile’s value has increased because the dollar has declined 
in value relative to the yen. 


b. 245/108 = 2.2685, so $8,000 x 2.1491 = $18,148.00. 


Note that this represents a 4.9% compound annual increase over 17 
years. 


27-13 a. FF. 16,000,000/FF. 5.9055 = $2,709,338.75 x $2,709,339, or 
FF. 16,000,000 x $0.16933 = $2,709,280. 


(Difference is due to rounding.) 
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b. FF. 16,000,000/FF. 5.9499 = $2,689,121, or 
FF. 16,000,000 x $0.16807 = $2,689,120. 
c. If the exchange rate is FF. 5.00 to $1 when payment is due in 3 
months, the FF. 16,000,000 will cost: 
FF. 16,000,000/FF. 5.00 = $3,200,000, 
which is $490,661 more than the spot price today and $510,879 more 
than purchasing a forward contract for 90 days. 

27-14 a. knom Of 90-day U. S. risk-free securities = 5%; of 90-day German risk- 
free securities = 5.3%; eo = 1 mark = $0.63; f+ selling at premium or 
discount = ? 
£2 (tk) 
ee 04k)” 
kn = 53/4 = 1.25%; ke = 5.3%/4 = 1.325%; e9 = $0.63. 

f. — 1.0125 
$0.63 1.01325 
£ 
- = 0.9993. 
$0.63 
fr = $0.6295. 
The forward rate is selling at a discount, since a mark buys fewer 
dollars in the forward market than it does in the spot. In other 
words, in the spot market $1 would buy 1.5873 German marks, but at 
the forward rate $1 would buy 1.5885 German marks; therefore, th 
forward currency is said to be selling at a discount. 
b. The 90-day forward rate is ft = $0.6295. 
27-15 eo = 1 yen = $0.0086; fe = 1 yen = $0.0086; knom of 90-day Japanese risk- 
free securities = 4.6%; kynom of 90-day U. S. risk-free securities = ? 
fe 2 tlhe) 
ee 
ke = 4.6%/4 = 1.15%; kn = ? 


1 + ky» = 1.0115 


kh = 


| 
[o) 
[o) 
es 
be 
Oo 


kyon = 1.156 x 4 = 4.6%. 
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27-16 $1 = 7.8 pesos; CD = $15.00; Price of CD in Mexico = ? 
Ph = Pe(€o). 
1 Peso = 1/7.8 = $0.1282. 


$15 = Pe($0.1282) 
$15 


——— = 117 pesos. 
$0.1282 


Check: eo = $15/117 pesos = $0.1282 for 1 peso. 


27-17 Chair = 500 French francs; Same chair = 10,000 Japanese yen; eo between 
yen and French franc = ? 


10,000 yen/500 French francs = 20 yen per 1 French franc. 


€o0 


€o = 500 French francs/10,000 yen = 0.05 French francs per 1 yen. 
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SOLUTION TO SPREADSHEET PROBLEM 


27-18 The detailed solution for the problem is available both on the 
instructor’s resource CD-ROM (in the file Solution for Ch 27-18 Build a 
Model.xls) and on the instructor’s side of the Harcourt College 
Publishers’ web site, http://www.harcourtcollege.com/finance/theoryl0e. 
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CYBERPROBLEM 


27-19 Th detailed solution for the cyberproblem is available on the 
instructor’s side of the Harcourt College Publishers’ web site, 
http://www.harcourtcollege.com/finance/theoryl0e. 
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MINI CASE 


CITRUS PRODUCTS INC. IS A MEDIUM-SIZED PRODUCER OF CITRUS JUICE DRINKS WITH 
GROVES IN INDIAN RIVER COUNTY, FLORIDA. UNTIL NOW, THE COMPANY HAS CONFINED 
ITS OPERATIONS AND SALES TO THE UNITED STATES, BUT ITS CEO, GEORGE GAYNOR, 
WANTS TO EXPAND INTO EUROPE. THE FIRST STEP WOULD BE TO SET UP SALES 
SUBSIDIARIES IN SPAIN AND SWEDEN, THEN TO SET UP A PRODUCTION PLANT IN SPAIN, 
AND, FINALLY, TO DISTRIBUTE THE PRODUCT THROUGHOUT THE EUROPEAN COMMON 
MARKET. THE FIRM’S FINANCIAL MANAGER, RUTH SCHMIDT, IS ENTHUSIASTIC ABOUT 
THE PLAN, BUT SHE IS WORRIED ABOUT THE IMPLICATIONS OF THE FOREIGN EXPANSION 
ON THE FIRM’S FINANCIAL MANAGEMENT PROCESS. SHE HAS ASKED YOU, THE FIRM’S 
MOST RECENTLY HIRED FINANCIAL ANALYST, TO DEVELOP A 1-HOUR TUTORIAL PACKAGE 
THAT EXPLAINS THE BASICS OF MULTINATIONAL FINANCIAL MANAGEMENT. THE TUTORIAL 
WILL BE PRESENTED AT THE NEXT BOARD OF DIRECTOR’S MEETING. TO GET YOU 
STARTED, SCHMIDT HAS SUPPLIED YOU WITH THE FOLLOWING LIST OF QUESTIONS. 


A. WHAT IS A MULTINATIONAL CORPORATION? WHY DO FIRMS EXPAND INTO OTHER 
COUNTRIES? 

ANSWER: USE THE EXAMPLES GIVEN HERE WHEN DISCUSSING WHY FIRMS “GO 
INTERNATIONAL.” 
1. TO SEEK NEW MARKETS. COCA-COLA AND MCDONALD’S HAVE EXPANDED 


AROUND THE WORLD TO SEEK NEW MARKETS. LIKEWISE, SONY, TOSHIBA, 


AND OTHER JAPANESE CONSUMER ELECTRONICS MANUFACTURERS HAVE 


AGGRESSIVELY PUSHED INTO TH 


Gl 


Wise eds 


2. TO SEEK RAW MATI 


Gl 


RIALS. U. S. OIL COMPANIES HAVE SEARCHED AROUN 


THE WORLD FOR YEARS FOR NEW SOURCES OF OIL. IT IS NOT SURPRISIN 


nN OM UD 


THAT A _ LARGI! 


Gl 


COMPANY LIKE CHEVRON HAS OIL PRODUCTION FACILITI! 


Gl 


NOT ONLY IN THE CONTINENTAL U. S. AND ALASKA, BUT ALSO IN TH 


r. 


Gl 


NORTH SEA, NIGERIA, ANGOLA, AND AUSTRALIA. CURRENTLY, TH 


Gl 


COMPANY IS TRYING TO GET A FOOTHOLD IN THE SOVIET UNION. 
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MOST PROMINENT 


HONDA, MAZDA, AND MITSUBISHI 


TO AVOID IMPORT QUOTAS. 


ADV. 


ERSE 


PRODUCTION FACILITIES 


ECONOMIC 


WHAT ARE THE SIX MAJOR FACTORS WHICH DISTINGUISH MULTINATIONAL 


FINANCIAL MANAGEMENT FROM FINANCIAL MANAGEMENT AS PRACTICED BY A 


PURELY DOMESTIC FIRM? 


ANSWER: 1. 
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INVADE THEIRS. IT IS INTERESTING TO NOTE, THOUGH, THAT ENGLISH 


El 


HAS BECOME THE INTERNATIONAL BUSINESS LANGUAGE. MANY BUSINESS 


SCHOOL PROGRAMS IN EUROPE, FOR EXAMPLE, NIJENRODE IN THE 


NETHERLANDS, ARE CONDUCTED IN ENGLISH RATHER THAN IN THE HOST 


Tr. 


7] 


T. 


COUNTRY LANGUAGE. ALSO, SOME MULTINATIONAL COMPANIES, SUCH AS 


ABB, A LARGE SWEDISH FIRM HEADQUARTERED IN ZURICH, HAVE ADOPTED 


ENGLISH AS THE LANGUAGE OF CORPORATE COMMUNICATION. ALTHOUGH 


ENGLISH IS NOW SPOKEN BY MOST INTERNATIONAL BUSINESS PEOPLE, 


KNOWLEDGE OF OTHER LANGUAGES REMAINS CRITICAL TO THE SUCCESS OF 


MULTINATIONAL FIRMS. 


ULTURAL DIFFERENCES. DIFFERENT COUNTRIES, AND EVEN DIFFERENT 


EGIONS IN A SINGLE COUNTRY, HAV. 


Gl 


UNIQUE CULTURAL HERITAGES THAT 


UCH DIFFERENCES AFFECT CONSUMPTION PATTERNS, DEFINING THE 


€ 
R 
SHAPE VALUES AND INFLUENCE THE ROLE OF BUSINESS IN THE SOCIETY. 
S 
A 


PPROPRIAT! 


Gl 


FIRM GOALS, ATTITUDES TOWARD RISK TAKING, DEALINGS 


WITH EMPLOYEES, AND SO ON. FOR EXAMPLE, MOST JAPANESE WORKERS 


VIEW THEIR JOBS AS A LIFETIME COMMITMENT, WHILE MANY AMERICAN 


WORKERS VIEW THEIRS AS TEMPORARY UNTIL SOMETHING BETTER COMES 


LONG. TO GIVE ANOTHER ILLUSTRATION, CONSIDER PEPSICO’S MOVE 


E 


NTO THE JAPANESE MARKET BY ITS FRITO-LAY SUBSIDIARY. AT FIRST, 


OTATO CHIPS AND DORITOS CORN CHIPS. THESE PRODUCTS DID POORLY, 


A 
a 
FRITO-LAY MARKETED POPULAR AMERICAN PRODUCTS SUCH AS RUFFLES 
P 
A 


ND THE JAPANESE VENTURE ALMOST FAILED, BUT IT WAS SAVED WHEN THE 


Tr. 


COMPANY BEGAN PRODUCING A CHIP WITH SOY SAUCE AND SEAWEED 


FLAVORING. 


5. ROLE OF GOVERNMENTS. EXCEPT FOR CERTAIN INDUSTRIES, THE ROLE OF 


GOVERNMENT IN THE U. S. IS TO CREATE AN ENVIRONMENT WHICH 


Tr 


PROMOTES FREE ENT 


-RPRISE AND COMPETITION. HOWEVER, IN MANY 


Gl 


COUNTRIES, THE GOVERNMENT TAKES A MUCH MORI ACTIVE ROLE IN 


BUSINESS AFFAIRS, AND IN SOM 


Gl 


COUNTRIES, A MULTINATIONAL FIRM 


MUST DEAL DIRECTLY WITH THE GOVERNMENT TO CONDUCT BUSINESS. 


6. POLITICAL RISK. NATIONS EXERCISE SOVEREIGN RIGHTS OVER THEIR 


PEOPLE AND PROPERTY. THUS, A GOVERNMENT CAN SEIZE THE ASSETS OF 


A MULTI-NATIONAL CORPORATION, OR RESTRICT THE REPATRIATION OF 
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r. 


EARNINGS FROM THE COUNTRY, AND THE AFFECTED COMPANY HAS NO 


RECOURSE FOR RECOVERY. 


C. CONSIDER THE FOLLOWING ILLUSTRATIVE EXCHANGE RATES. 

U. S. DOLLARS REQUIRED TO BUY 

ONE UNIT OF FOREIGN CURRENCY 
SPANISH PESETA 0.0050 
SWEDISH KRONA 0.0985 

1. ARE THESE CURRENCY PRICES DIRECT QUOTATIONS OR INDIRECT QUOTATIONS? 

ANSWER: SINCE THEY ARE THE PRICES OF FOREIGN CURRENCIES EXPRESSED IN 
DOLLARS, THEY ARE DIRECT QUOTATIONS. 

Cc. 2. CALCULATE THE INDIRECT QUOTATIONS FOR PESETAS AND KRONAS. 

ANSWER: INDIRECT QUOTATIONS, WHICH ARE THE NUMBER OF UNITS OF FOREIGN 
CURRENCY THAT CAN BE PURCHASED WITH ONE U. S. DOLLAR, ARE MERELY THE 
RECIPROCAL OF THE DIRECT QUOTATION. HERE, THE TABLE IS REPEATED 
WITH THE INDIRECT QUOTATIONS ADDED: 

DIRECT QUOTATION: INDIRECT QUOTATION: 
U. S. DOLLARS REQUIRED NUMBER OF UNITS OF 
TO BUY ONE UNIT OF FOREIGN CURRENCY PER 
FOREIGN CURRENCY U. S. DOLLAR 
SPANISH PESETA 0.0050 200.00 
SWEDISH KRONA 0.0985 10.15 

€. 3. WHAT IS A CROSS RATE? CALCULATE THE TWO CROSS RATES BETWEEN PESETAS 
AND KRONAS. 

ANSWER: THE EXCHANGE RATE BETWEEN ANY TWO CURRENCIES WHICH DOES NOT INVOLVE 
U. S. DOLLARS IS A CROSS RATE. HERE ARE THE TWO CROSS RATES BETWEEN 


PESETAS AND KRONAS: 


PESETAS DOLLARS 
x 


DOLLAR KRONA 
= 200.00 x 0.0985 = 19.70 PE 


CROSS RAT! 


Gl 


x 
n 


ETAS PER KRONA. 
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KRONAS DOLLARS 


AND, CROSS RATE x 
DOLLAR PESETA 
= 10.15 x 0.0050 = 0.051 KRONAS PER PESETA. 
NOTE THAT THE TWO CROSS RATES ARE RECIPROCALS OF ONE ANOTHER. ALSO, 
NOTE THAT THE CROSS RATES CAN BE CALCULATED BY DIVIDING EITHER THE 
DIRECT OR INDIRECT QUOTATIONS. THUS, THERE ARE NUMEROUS WAYS OF 
CALCULATING CROSS RATES. 


Cc. 4. ASSUME CITRUS PRODUCTS CAN PRODUCE A LITER OF ORANGE JUICE AND SHIP 
IT TO SPAIN FOR $1.75. IF THE FIRM WANTS A 50 PERCENT MARKUP ON THE 
PRODUCT, WHAT SHOULD THE ORANGE JUICE SELL FOR IN SPAIN? 

ANSWER: THERE ARE 200.00 PESETAS TO THE DOLLAR, SO THE JUICE MUST SELL FOR 
($1.75) (1.50) (200.00) = 525.00 PESETAS. 

Cc. 5. NOW ASSUME CITRUS PRODUCTS BEGINS PRODUCING THE SAME LITER OF ORANGE 
JUICE IN SPAIN. THE PRODUCT COSTS 240 PESETAS TO PRODUCE AND SHIP 
TO SWEDEN, WHERE IT CAN BE SOLD FOR 20 KRONAS. WHAT IS THE DOLLAR 
PROFIT ON THE SALE? 

ANSWER: 240 PESETAS ARE EQUAL TO 240(0.051) = 12.24 KRONAS, SO THE PROFIT ON 
THE SALE IN SWEDEN IS 20 - 10.20 = 7.76 KRONAS. NOW, THERE ARE 
0.0985 DOLLARS PER KRONA, SO THE DOLLAR PROFIT IS 7.76(0.0985) »* 
$0.76. 

Cc. 6. WHAT IS EXCHANGE RATE RISK? 

ANSWER: HE VOLATILITY INHERENT IN A FLOATING EXCHANGE RATE SYSTEM INCREASES 


T 
THE UNCERTAINTY OF CASH FLOWS THAT MUST BE TRANSLATED FROM ONE 
C 


URRENCY INTO ANOTHER. THIS INCREASE IN UNCERTAINTY IS EXCHANGE 


RATE RISK. FOR EXAMPLE, IF THE DOLLAR STRENGTHENS AGAINST THE 


KRONA, SAY FROM 10.15 KRONAS TO THE DOLLAR TO 11 KRONAS PER DOLLAR, 


r. 


THEN THE 7.76 KRONA PROFIT IN PART 5 ABOV 


Gl 


IS REDUCED TO 7.76/11 = 


71 CENTS, DOWN FROM $0.76. 
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D. BRIEFLY DESCRIBE THE CURRENT INTERNATIONAL MONETARY SYSTEM. HOW 
DOES THE CURRENT SYSTEM DIFFER FROM THE SYSTEM THAT WAS IN PLACE 
PRIOR TO AUGUST 1971? 


ANSWER: 


HE CURRENT INTERNATIONAL MONETARY SYSTEM IS A FLOATING RATE SYSTEM. 


N THIS SYSTEM, CURRENCY EXCHANGE RATES ARE ALLOWED TO FLUCTUAT 


Gl 


IN 


PONSE TO MARKET CONDITIONS WITH A MINIMUM OF GOVERNMENTAL 


ERVENTION. CENTRAL BANKS, LIKE THE U. S. FEDERAL RESERVE AND 


FLUCTUATIONS, BUT IT IS IMPOSSIBLE FOR A CENTRAL BANK TO 


MANENTLY PROP UP A WEAK CURRENCY. ALSO, GOVERNMENTS DO ENTER 


T 

I 

RES 

INT 

GERMANY’S BUNDESBANK, DO INTERVENE IN THE CURRENCY MARKETS TO SMOOTH 
OUT 

PER 

I 


NTO AGREEMENTS TO TRY TO KEEP CURRENCIES WITHIN PREDETERMINED 


RANGES. HOWEVER, IF MARKET FORCES MOVE THE EXCHANGE RATE OUTSIDE ONE 


OF THESE RANGES, THERE IS LITTLE THAT THE COUNTRIES CAN DO OTHI 


r. 


irl 
Pe) 


THAN ADJUST THE TARGET RANGE. 


PRIOR TO 1971, THE WOR 


D OPERATED ON A FIXED EXCHANGE RATE 


SYSTEM. THE VALUE OF THE U. S. DOLLAR WAS LINKED TO GOLD AT THE 


FIXED PRICI 


Gl 


OF $35 PER OUNCE, AND THE VALUES OF OTHER CURRENCIES 


WERE THEN TIED TO THE DOLLAR. FOR EXAMPLE, IN 1964, THE BRITISH 


POUND WAS FIXED AT $2.80 FOR 1 POUND, WITH A 1 PERCENT PE 


MISSIBLE 


LUCTUATION AROUND THIS RATE. 


Gl 


r. 


Ri 
THUS, THE BRITISH GOVERNMENT HAD TO 
T 


HE POUND 


EF 
REGULARLY INTERVENE IN THE FOREIGN EXCHANGE MARKET TO KEEP 
ol 


N THE RANGE OF $2.77 TO $2.83. WHEN THE POUND FELL, THE BANK OF 


a 


NGLAND HAD TO BUY POUNDS, OFFERING EITHER FOREIGN CURRENCIES OR 


GOLD IN EXCHANGE. CONVERSELY, IF THE POUND REACHED THE TOP OF THI 


E 
Gl 


RANGE, THE BANK OF ENGLAND WOULD SELL POUNDS. 


4 


IN 2002, THE FULL IMPLEMENTATION OF THE “EURO” IS EXPECTED TO BE 


COMPLETE. THE NATIONAL CURRENCIES OF THE 11 PARTICIPATING COUNTRIES 
D 


WILL BI 


Gl 
wu 
re 
> 
n 
ts 


D OUT IN FAVOR OF THE “EURO.” THE NEWLY FORME 


EUROPEAN CENTRAL BANK WILL CONTROL THE MONETARY POLICY OF THE EMU. 


WHEN A CURRENCY INCREASES IN VALUE RELATIVE TO ANOTHER CURRENCY, 


IT IS SAID TO APPRECIATE. UNDER THE FIXED EXCHANGE RATE SYSTEM, 


STRONG CURRENCIES HAD TO BE REVALUED OCCASIONALLY, WHICH CHANGED THE 


Tr. 


{| 


TIE TO OTHER CURRENCIES TO A NEW, HIGHER RATE. CONVERSELY, A 
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CURRENCY THAT LOSES VALUE IS SAID TO DEPRECIATE, AND SUCH CURRENCIES 


HAD TO BE DEVALUED UNDER THE OLD FIXED RATE SYSTEM. 


E. WHAT IS A CONVERTIBLE CURRENCY? WHAT PROBLEMS ARISE WHEN A 
MULTINATIONAL COMPANY OPERATES IN A COUNTRY WHOSE CURRENCY IS NOT 


CONVERTIBLE? 


ANSWER: A CURRENCY IS CONVERTIBLE WHEN IT IS TRADED ON THE WORLD CURRENCY 


EXCHANGES AND WHEN THE ISSUING COUNTRY STANDS READY TO REDEEM THE 


CURR 


Gl 


NCY AT MARKET RATES. 


WHEN A COUNTRY’S CURRENCY IS NOT CONVERTIBLE, IT IS DIFFICULT FOR 


MULTINATIONAL COMPANIES TO CONDUCT BUSINESS IN THAT COUNTRY, BECAUSE 


THERE IS NO EASY WAY TO RETURN PROFITS EARNED TO THE COMPANY’S HOME 
COUNTRY. OFTEN, IN THIS SITUATION, IT IS NECESSARY TO ENGAGE IN 
SOME KIND OF BARTER ARRANGEMENT TO PROMOTE INVESTMENT. 


F. WHAT IS THE DIFFERENCE BETWEEN SPOT RATES AND FORWARD RATES? WHEN 


IS THE FORWARD RATE AT A PREMIUM TO THE SPOT RATE? AT A DISCOUNT? 


ANSWER: SPOT RATES ARE THE RATES PAID TO BUY CURRENCY FOR IMMEDIATE DELIVERY 


(ACTUALLY, TWO DAYS AFTER THE DATE OF THE TRADE). FORWARD RATES ARE 


THE RATES PAID TO BUY CURRENCY FOR DELIV. 


Tr. 


‘RY AT SOME AGREED-UPON DATE 


r. 


IN THE FUTURE (SAY, 90 DAYS). 


r. 


IF THE FORWARD CURRENCY IS LESS VALUABLE THAN TH 


Gl 


SPOT CURRENCY, 


THE FORWARD RATE IS SAID TO BE AT A DISCOUNT TO THE SPOT RATE. 


CONVERSELY, IF THE FORWARD CURRENCY IS MORE VALUABLE THAN TH 


Tr. 


ical 
n 
pe) 
[e) 
HW 


CURRENCY, THE FORWARD CURRENCY IS SAID TO SELL AT A PREMIUM. 


FIRMS USE CURRENCY FORWARD MARKETS TO HEDGE AGAINST ADVERSE 


EXCHANGE RATE FLUCTUATIONS THAT MIGHT OCCUR BEFORE A TRANSACTION IS 


COMPLETED. TO ILLUSTRATE, SUPPOS 


Gl 


A U. S. IMPORTER BUYS G 


zal 
Pe) 
5 
Zz 


T 
Fl 


PPLIANCES FOR SALE IN TH Wii “i:8 THE TERMS ARE NET 90, SO THE 


MPORTER MUST PAY IN GERMAN MARKS IN 90 DAYS. THE DOLLAR COULD 


kK 
as) 
oO 
Pe) 
HW 
gal 


ER TO USE MORE DOL 


ARS TO BUY THE MERCHANDISE. 


EF 


TO GUARD 


GAINST THIS POSSIBILITY, THE IMPORTER COULD BUY MARKS FOR DELIVERY 


Tr. 


A 
£ 
WEAKEN AGAINST THE MARK OVER THE PERIOD, AND HENCE FORCE THE 
ih 
A 
I 


N 90 DAYS, THUS LOCKING IN THE CURR 


INT FORWARD RAT! 


Gl 
. 
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G. WHAT IS INTEREST RATE PARITY? CURRENTLY, YOU CAN EXCHANGE 1 PESETA 
FOR 0.00505 DOLLARS IN THE 30-DAY FORWARD MARKET, AND THE RISK-FREE 
RATE ON 30-DAY SECURITIES IS 6 PERCENT IN THE UNITED STATES AND 4 
PERCENT IN SPAIN. DOES INTEREST RATE PARITY HOLD? IF NOT, WHICH 
SECURITIES OFFER THE HIGHEST EXPECTED RETURN? 

ANSWER: INTEREST RATE PARITY HOLDS THAT INVESTORS SHOULD EXPECT TO EARN THE 
SAME RETURN IN ALL COUNTRIES AFTER ADJUSTING FOR RISK. 

fe = 1 PESETA = $0.00505; kn = 6%/12 = 0.500%; ke = 4%/12 = 0.333% 
fe _1itkp 
e€Q 1l+k¢ 
$0.00505 1.00500 
€ 1.00333 
$0.00505 
——— =1.00166 
£0 
€g =$0.00504. 

IF INTEREST RATE PARITY HELD, THEN ep = $0.00504; HOWEVER, e€) = 

$0.00500. 

THE SPANISH SECURITIES OFFER THE HIGHEST RETURN AS CALCULATED BELOW: 

1. ASSUME YOU CONVERT $1,000 TO PESETAS IN THE SPOT MARKET. IN THE 
SPOT MARKET, = OR 200.00 PESETAS PER DOLLAR. CONVERT 

$0.0050 
$1,000 x 200.00 PESETAS/DOLLAR = 200,000 PESETAS. 

2. INVEST 200,000 PESETAS IN 30-DAY SPANISH SECURITY WHICH OFFERS A 
MONTHLY RETURN OF 4%/12 = 0.3333%. SO, IN 30 DAYS YOU WILL 
RECEIVE 200,000 PESETAS x 1.00333 = 200,666.67 PESETAS. 

3. AGREE TODAY TO EXCHANGE THE 200,667.67 PESETAS 30 DAYS FROM NOW 
AT A 30-DAY FORWARD EXCHANGE RATE OF ft = 1/$0.00505 = 198.020 
PESETAS PER DOLLAR. YOUR DOLLAR RETURN AFTER 30 DAYS = 200,666.67 
PESETAS x 0.00505 DOLLARS PER PESETA= $1,013.37. 

4. THE INVESTMENT’S EXPECTED 30-DAY RETURN = $13.37/S$1,000 = 0.01337 
= 1.337%, OR A NOMINAL RETURN OF 12 x 1.337% = 16.04%. 
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H. WHAT IS PURCHASING POWER PARITY? IF GRAPEFRUIT JUICE COSTS $2.00 A 
LITER IN THE UNITED STATES AND PURCHASING POWER PARITY HOLDS, WHAT 
SHOULD BE THE PRICE OF GRAPEFRUIT JUICE IN SPAIN? 


Fl 


LAW OF ONE 


ANSWER: PURCHASING POWER PARITY, SOMETIMES REFERRED TO AS TH 
PRICE (LOP), IMPLIES THAT THE LEVEL OF EXCHANGE RATES ADJUSTS SO 


7] 


THAT IDENTICAL GOODS COST THE SAME AMOUNT IN DIFFERENT COUNTRIES. 


PURCHASING POWER PARITY = Ph = Pe (@€o) 
Co = Ph/Pe 
$0.005 = $2.00/P¢ 
= $2.00/S0.005 = 400 pesetas. 
I. WHAT IMPACT DOES RELATIVE INFLATION HAVE ON INTEREST RATES AND 


EXCHANGE RATES? 


‘EN JAPAN AND THE U. S. 


r 


ANSWER: TO ILLUSTRATE, CONSIDER THE SITUATION BETW 


JAPAN HAS GENERALLY HAD A LOWER INFLATION RATE THAN THE U. S., SO 


JAPANESE INTEREST RATES HAVE BEEN LOWER THAN U. S. INTEREST RATES. 


THIS MIGHT TEMPT TREASURERS OF U. S. MULTINATIONAL FIRMS TO BORROW 


= 


N JAPAN RATHER THAN IN THE U. S. HOWEVER, A FOREIGN CURRENCY WILL, 


I 
ON AVERAGE, DEPRECIATE (OR APPRECIATE) AT A PERCENTAGE RATE 
APPROXIMATELY EQUAL TO THE AMOUNT BY WHICH ITS INFLATION RATE 


EXCEEDS (OR IS LESS THAN) OUR OWN. THUS, THE DOLLAR HAS GENERALLY 


= 


WEAKENED AGAINST THE YEN OVER TIME, SO IT WOULD TAKE MORE AND MORE 


DOLLARS TO PAY BACK INTEREST DENOMINATED IN YEN. 


J. BRIEFLY DISCUSS THE INTERNATIONAL CAPITAL MARKETS. 


NDIVIDUALS BUY SECURITIES ISSUED BY FOREIGN GOVERNMENTS AND FIRMS, 


ANSWER: 


Gl 


1 


AACE IN THE INTERNATIONAL CAPITAL MARKETS. HERE IS A_ BRII 


A 
AND U. 8S. FIRMS ISSUE SECURITIES ABROAD. THESE TRANSACTIONS TAKE 
P 
D 


ESCRIPTION OF THE MAJOR INTERNATIONAL CAPITAL MARKETS: 
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Ls: EURODOLLAR IS A U. S. DOLLAR DEPOSITED IN A BANK OUTSIDE THE 


NITED STATES. TH 


rs 


MAJOR DIFFERENCE BETWEEN A “REGULAR” DOLLAR 


UTSIDE THE DIRECT CONTROL OF U. S. MONETARY AUTHORITIES, SO 


EGULATIONS SUCH AS FRACTIONA 


Ed 


A 

U 

AND A EURODOLLAR IS ITS LOCATION. THIS PLACES EURODOLLARS 
O 

R RESERVES AND FDIC  INSURANCI 
P 


REMIUMS DO NOT APPLY. EURODOL 


ARS ARI 


Gl 


BORROWED BY U. S. AN 


D 
FOREIGN INDIVIDUALS, CORPORATIONS, AND GOVERNMENTS WHICH NEED 
DOLLARS FOR VARIOUS PURPOSES. SINCE THE BORROWER MUST PAY BACK 


Gl 


THE LENDER IN DOLLARS, EURODOLLAR TRANSACTIONS ARE NOT USED TO 


CONVERT CURRENCIES, BUT RATHER REPRESENT ANOTHER SOURCI 


ira 


OF DOLLAR 


BORROWING. 


INTEREST RATES ON EURODOLLARS ARE TIED TO THE LONDON INTERBANK 


r. 


OFFER RATE (LIBOR), WHICH IS THE RATE OF INTEREST OFFERED BY THE 


LARGEST AND STRONGEST LONDON BANKS ON 


eal 


URODOLLAR DEPOSITS. LIBOR 


RATES ARE GENERALLY 0.5 TO 1.0 PERCENTAGE POINTS HIGHER THAN THE 


RATE ON COMPARABLE DEPOSITS OFFERED BY DOMESTIC BANKS IN TH 


Gl 
G 


S. THE EURODOLLAR MARKET DEALS MOSTLY WITH SHORT MATURITIES, 


GENERALLY I 


ESS THAN ONE YEAR, ALTHOUGH LOANS OF UP TO 5 YEARS 


HAVE OCCURRED. 


2. INTERNATIONAL BONDS, WHICH ARE ANY BOND SOLD OUTSIDE THE COUNTRY 


r. 


OF THE BORROWER, FALL INTO TWO CATEGORIES. FOREIGN BONDS ARE 


BONDS SOLD BY A FOREIGN BORROWER, BUT DENOMINATED IN THE CURRENCY 


OF THE COUNTRY IN WHICH THEY ARE SOLD. THUS, WHEN BELL CANADA 


SELLS BONDS IN THE U. S. DENOMINATED IN U. S. DOLLARS, THE FIRM 


IS SE 


Tr. 


LING FOREIGN BONDS. IN GEN 


Tr. 


‘RAL, FOREIGN BONDS HAVE TO MEET 


ALL THE REGULATIONS OF THE COUNTRY IN WHICH THEY ARE ISSUED. 


EUROBONDS AR 


Gl 


BONDS SOLD IN SOME COUNTRY OTHER THAN THE ONE IN 


WHOSE CURRENCY THE BOND IS DENOMINATED. FOR EXAMPLE, WHEN 


MERCEDES-BENZ (A GERMAN COMPANY) SELL BONDS DENOMINATED IN GERMAN 


MARKS IN SWITZERLAND, THESE BONDS ARE EUROBONDS. IN GENERAL, 


COUNTRIES DO NOT APPLY AS STRINGENT REQUIREMENTS ON BONDS 


DENOMINATED IN A FOREIGN CURRENCY AS THEY DO BONDS DENOMINATED IN 


THE HOME CURRENCY. FURTHER, MOST 


ra 


UROBONDS ARE ISSUED IN BEARER 


FORM, SO BUYERS HAVE ANONYMITY, BOTH FOR TAX AND OTHER PURPOSES. 


r. 


FOR THESE REASONS, INVESTORS ARE USUALLY WILLING TO ACC 


Gl 


PT 


SOMEWHAT LOWER YIELDS ON EUROBONDS THAN ON FOREIGN BONDS OR 
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“REGULAR” BONDS. THUS, U. S. FIRMS CAN OFTEN SELL EUROBONDS 
D 


Gl 


NOMINATED IN DOLLARS AT LOWER COST THAN SIMILAR DOMESTIC 


ISSUES. 


TO WHAT EXTENT DO AVERAGE CAPITAL STRUCTURES VARY ACROSS DIFFERENT 


COUNTRIES? 


ANSWER: 


BRE IS SOME EVIDENCE THAT AVERAGE CAPITAL STRUCTURES VARY AMONG 


E  LARGI 


[I] 


INDUSTRIAL COUNTRIES. ONE PROBLEM, HOWEVER, WHEN 


T 
T 
INTERPRETING THESE NUMBERS IS THAT DIFFERENT COUNTRIES OFTEN USE 
V. 


ERY DIFFERENT ACCOUNTING CONVENTIONS, WHICH MAKES IT DIFFICULT TO 


COMPARE CAPITAL STRUCTURES. 


A RECENT STUDY ATTEMPTS TO CONTROL FOR DIFFERENCES IN ACCOUNTING 


PRACTICES. THIS STUDY SUGGESTS THAT DIFFERENCES IN ACCOUNTING 


PRACTICES CAN EXPLAIN MUCH OF THE CROSS-COUNTRY VARIATION IN CAPITAL 


r. 


STRUCTURES. AFTER ADJUSTING FOR THESE ACCOUNTING DIFFERENCES, 


CAPITAL STRUCTURES ARE MORE SIMILAR ACROSS DIFFERENT COUNTRIES THAN 


A PREVIOUS STUDY HAD SUGGESTED. 


L. WHAT IS THE IMPACT OF MULTINATIONAL OPERATIONS ON EACH OF THE 
FOLLOWING FINANCIAL MANAGEMENT TOPICS? 


1. CASH MANAGEMENT. 


ANSWER: ALTHOUGH MULTINATIONAL AND DOMESTIC FIRMS HAVE THE SAME OBJECTIVES 


FOR CASH MANAGEMENT AND USE SIMILAR PROCEDURES, THE MULTINATIONAL 


FIRM FACES A MORE COMPLEX TASK. SINCE THE DISTANCES INVOLVED ARE 


MUCH GREATER, MULTINATIONAL FIRMS TEND TO RELY MOR 


Fl 


ON LOCKBOX 


SYSTEMS AND WIRE TRANSF! 


Gl 


RS. ALSO, SINCE MULTINATIONAL FIRMS HAVE 


ACCESS TO MOR 


Gl 


FINANCIAL MARKETS THAN DO DOMESTIC FIRMS 


MULTINATIONAL COMPANIES ARE MORE LIKELY TO HAVE GLOBAL CONCENTRATION 


BANKS, SAY IN TOKYO, NEW YORK, LONDON, AND ZURICH, AND EXCESS FUNDS 


ARE TRANSFERRED AROUND THE WORLD TO TAKE ADVANTAGE OF THE BEST RATES 


r. 


r. 


AVAILABLE. 


Gl 


SHORT-T! 


EE 


RM BORROWINGS ARE HANDLED IN THE SAME WAY, WITH 


MANY MOR 


ie] 
(e) 


PPORTUNITIES AVAILABLE TO THE FIRM. HOWEVER, WHENEVER 


THE BORROWING OR ENDING TAKES PLACE IN A CURRENCY OTHER THAN 
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DOLLARS, IT IS NECESSARY TO CONSIDER THE POSSIBILITY OF ADVERSE 


EXCHANGE RATE MOVEMENTS. 


L. 2. CAPITAL BUDGETING DECISIONS. 


ANSWER: THE SAME GENERAL PRINCIPLES WHICH APPLY TO DOMESTIC CAPITAL 


BUDGETING ALSO APPLY TO FOREIGN CAPITAL BUDGETING. HOWEVER, FOREIGN 


CAPITAL BUDGETING IS COMPLICATED BY THE FOLLOWING THREE PRIMARY 


FACTORS : 


1. TAX LAW DIFFERENCES. FOREIGN OPERATIONS ARE USUALLY TAXED AT TH 


Tr. 


Gl 


LOCAL LEVEL, AND THEN FUNDS REPATRIATED, OR RETURNED, TO TH 


| 


PARENT CORPORATION MAY BE SUBJECT TO ADDITIONAL U. S. TAXES. 


2. POLITICAL RISK. FOREIGN GOVERNMENTS HAVE THE RIGHT TO RESTRICT 


THE AMOUNT OF FUNDS THAT CAN BE REPATRIATED. IN EXTREME CASES, 


FOREIGN GOVERNMENTS CAN EVEN EXPROPRIAT 


r 


THE ASSETS OWNED BY U. 


S. COMPANIES WITHOUT OFF! 


Gl 


RING ANY COMPENSATION. 


3. EXCHANGE RATE RISK. FUNDS R 


Gl 


PATRIATED FROM FOREIGN OPERATIONS 


HAVE TO BE CONVERTED INTO DOLLARS, SO FOREIGN CAPITAL PROJECTS 


ARE SUBJECT TO EXCHANGE RATE RISK. 


L. 3. CREDIT MANAGEMENT. 

ANSWER: GRANTING CREDIT IS RISKIER FOR A MULTINATIONAL FIRM THAN FOR A 
DOMESTIC CORPORATION BECAUSE, IN ADDITION TO THE NORMAL RISK OF 
DEFAULT, THE CREDIT GRANTING CORPORATION MUST ALSO WORRY ABOUT 
EXCHANGE RATE FLUCTUATIONS BETWEEN THE TIME THE CREDIT IS GIVEN AND 
THE TIME THE PAYMENT MUST BE MADE. IN ADDITION TO BEING RISKIER, 
CREDIT IS MORE IMPORTANT FOR INTERNATIONAL BUSINESS, BECAUSE MUCH OF 
THE COMMERCE ON WHICH LESSER-DEVELOPED COUNTRIES DEPEND COULD NOT 
OCCUR IF THE SELLER DID NOT GRANT CREDIT. 

L. 4. INVENTORY MANAGEMENT . 
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ANSWER: AS WITH OTHER ASPECTS OF FINANCIAL MANAGEMENT, INVENTORY MANAGEMENT 


[7] 


IN A MULTINATIONAL SETTING IS SIMILAR TO BUT MORE COMPLEX THAN THAT 


IN A PURELY DOMESTIC FIRM. FOR EXAMPLE, WHERE SHOULD EXXON STORE 


ITS INVENTORIES OF CRUDE OIL AND REFINED PRODUCTS, AND HOW MUCH 


ira 


SHOULD BE STORED AT ACH LOCATION? THE ANSWER DEPENDS ON MANY 


ial 


FACTORS, INCLUDING SHIPPING TIMES, CARRYING COSTS, IMPORT QUOTAS AND 


TAXES, DIFFERENTIAL TAXES ON INVENTORIES, AND EXPECTED EXCHANGE RATE 


INVENTORY DECISIONS 


MOVEMENTS. THESE FACTORS GREATLY COMPLICAT 


r 


WITHIN MULTINATIONAL FIRMS. 
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28-1 


28-2 


Chapter 28 


Working Capital Management: Extensions 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


The Baumol model is a model for establishing the firm's target cash 
balance that closely resembles the EOQ model used for inventory. The 
model assumes (1) that the firm uses cash at a steady, predictable 
rate, (2) that the firm's cash inflows from operations also occur at a 
steady, predictable rate, and (3) that its net cash outflows therefore 
also occur at a steady rate. The model balances the opportunity cost 
of holding cash against the transactions costs associated with 
replenishing the cash account. 


Carrying costs are the costs of carrying inventory. Ordering costs are 
the costs of ordering inventory. Total inventory costs are the sum of 
ordering and carrying costs. 


The Economic Ordering Quantity (EOQ) is the order quantity which 


minimizes the costs of ordering and carrying inventories. The EOQ 
model is the equation used to find the EOQ. The range around the 
optimal ordering quantity that may be ordered without significantly 


affecting total inventory costs is the EOQ range. 


The reorder point is the inventory level at which a new order is 
placed. Safety stock is inventory held to guard against larger-than- 
normal sales and/or shipping delays. 


An aging schedule breaks down accounts receivable according to how long 
they have been outstanding. This gives the firm a more complete 
picture of the structure of accounts receivable than that provided by 
days sales outstanding. Days sales outstanding (DSO) is a measure of 
the average length of time it takes a firm's customers to pay off their 
credit purchases. 


The payments pattern approach is a procedure which measures any changes 
that might occur in customers' payment behavior. The advantage of this 
approach is that it is not affected by changes in sales levels due to 
cyclical or seasonal factors. The uncollected balances schedule, which 
is an integral part of the payments pattern approach, helps a firm 
monitor its receivables better and also forecast future receivables 
balances. 


Our suppliers switch from delivering = 
by train to air freight. (a below) 


We change from producing just in time to 
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meet seasonal sales to steady, year-round + 
production. 


Competition in the markets in which 0 
we sell increases. (c below) 
The rate of general inflation increases. 0 


Interest rates rise; other things - 
are constant. (e below) 


(a) Lower safety stock will be required because delivery time 
shortened. 


(c) On the one hand, the need to stay competitive may require large 
inventories, but if the market gets competitive, sales may fall off 


and the need for inventories may diminish. 


(e) EOQ and inventories are lower, since carrying costs are higher. 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


Analysis of change: 


Projected Income Projected Income 
Statement Effect of Statement 
Under Current Credit Policy Under New 

Credit Policy Change Credit Policy 

Gross sales $1,600,000 +$ 25,000 $1,625,000 
Less: Discounts 0 ) 0 
Net sales $1,600,000 +S 25,000 $1,625,000 
Variable costs 1,200,000 + 18,750 1,218,750 


Profit before 
credit costs 
and taxes S 400,000 +S 6,250 S 406,250 
Credit-related costs: 
Cost of carrying 


receivables* 16,000 + 8,375 24,375 
Collection expense 35,000 - 13,000 22,000 
Bad debt losses 24,000 + 16,625 40,625 

Profit before taxes S 325,000 -S 5,750 S 319,250 
Taxes (40%) 130,000 = 2,300 127,700 
Net income S$ 195,000 -S__ 3,450 S 191,550 


*Cost of carrying receivables: 


sof le ee e 


per day)\cost ratio), funds 


1,600,000 
Current policy (30) (O00 


} (0.75) (0.16) = $16,000. 
360 


$1,625,000 
New policy (45) | —————_ 


} (0.75) (0.16 = $24,375. 
360 


Since the change in profitability is negative, the firm should not relax 


its collection efforts. 


: 2(F) (S) 2($15) (90,000) 
a. EOQ = = = 9,000,000 = 3,000 bags per order. 
| (C) (P) VY (0.2) (.5) 


b. The maximum inventory, which is on hand immediately after a new order 


is received, is 4,000 bags (3,000 + 1,000 safety stock). At $1.50 per 


bag the dollar cost is $6,000. 


7 Average _ 3,000 


: + 1,000 = 1,500 + 1,000 = 2,500 bags or $3,750. 
inventory 
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90,000 
3,000 


360 days 


= 30 orders per year. 


= 12 days. 
30 


The company must place an order every 12 days. 


Analysis of change: 


Projected Income Projected Income 
Statement Effect of Statement 
Under Current Credit Policy Under New 
Credit Policy Change Credit Policy 
Gross sales $2,500,000 -$125,000 $2,375,000 
Less: Discounts 0 0 0 
Net sales $2,500,000 -$125,000 $2,375,000 
Variable costs 2,125,000 - 106,250 2,018,750 
Profit before 
credit costs 
and taxes S$ 375,000 -S 18,750 S$ 356,250 
Credit-related costs: 
Cost of carrying 
receivables* 100, 938 - 65,609 35,328 
Bad debt losses 0 0 0 
Profit before taxes S 274,062 +$ 46,859 S 320,922 
Taxes (40%) 109,625 + 18,744 128,369 
Net income S$ 164,437 +$ 28,115 $ 192,553 
*Cost of carrying receivables: 
sof Sey Bares Ean Sr 
per dayj\cost ratio}\ funds 
Current policy = (95) (#2522208) (0.85) (0.18) = $100,938. 
New policy = (35) (#222) (005) (0.28) = $35,328. 


The firm should change 


is positive. 


a. March receivab 


les 


June receivabl 


b. lst Quarter: 


2nd Quarter: 


Cumulative: 


Ss 


= $160,000 
= $146,000 


= $198,000 


its credit terms since the change in profitability 


$120,000 


($50,000 


($105, 00 


($50,000 
+ $105,0 


(0.8) + $100,000(0.5) = $146,000. 
(0.8) + $140,000(0.5) = $198,000. 
+ $100,000 + $120,000)/90 = $3,000. 


/$3,000 = 48.7 days. 
0 + $140,000 + $160,000)/90 = $4,500. 
/$4,500 = 44.0 days. 


+ $100,000 + $120,000 


00 + $140,000 + $160,000)/180 = $3,750, 
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or ADS = ($3,000 + $4,500)/2 = $3,750. 
DSO = $198,000/$3,750 = 52.8 days. 


c. Age of Accounts Dollar Value Percent of Total 
0 - 30 days $128,000 65% 
31 - 60 70,000 39 
61 - 90 0 10: 
$198,000 100% 
d. Month Sales Receivables Receivables/Sales 
April $105,000 $ 0 0% 
May 140,000 70,000 50 
June 160,000 128,000 80 
$198,000 130% 
Ae en ee Opa: de BSS oTe oT SS4 800, 0008 =. 128, 
\\ transaction size 


cx — [O27 84500000 _ ye ogo. 
\ 0.12 


b. Average cash balance = $45,000/2 = $22,500. 


c. Transfers per year = $4,500,000/$45,000 = 100, or one approximately 
every 3.6 = 4 days. 

Cs T 
d. Total cost = (k) 4 (F) 

2 Cex 

45,000 4,500,000 

= $45,000 (9 12) + Se ae 
2 $45,000 


= $2,700 + $2,700 = $5,400. 


If it maintained an average balance of $50,000, this would mean 


transfers of $100,000. There would be $4,500,000/$100,000 = 45 
transfers per year. The cost would be 0.12($50,000) + 45($27) = 
$7,215. If it maintained a zero balance, it would have to make 360 
transfers per year, so its cost would be 360($27) = $9,720. 


SOLUTIONS TO SPREADSHEET PROBLEMS 


The detailed solution for the problem is available both on _ the 
instructor’s resource CD-ROM (in the file Solution for Ch 28-6 Build a 
Model.xls) and on the instructor’s side of the Harcourt College 
Publishers’ web site, 

http://www. harcourtcollege.com/finance/theory. 
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DSOo 
DSON = 


Old discounts = ( 


New discounts = 


losses), 
taking discounts. 


Cost of 
carrying receivab 


+ 
+ 


0.60) (0.02) ($1,000,000) (1 - O. 
(0.70) (0.03) ($1,200,000) (1 - 0. 


Sales 


les per day 


(Ds0) ( 


Gross sales 
Less: Discounts 
Net sales 
Variable costs 
Profit before 
credit costs 
and taxes 


Projected Income 


) (40) = 23 days. 

) (40) = 17.5 days. 
02) = $11,760. 
02) = $24,696. 


Variable 


Note that the discounts taken must include the term 
otherwise the bad debt customers would also be credited with 


I 


(1 - bad debt 


Cost of 
cost ratio funds }° 


Sales at $1 million: 
= (23) ($1,000,000/360) (0.75) (0.12) = $5,750. 
Sales at $1.2 million: 
= (17.5) ($1,200,000/360) (0.75) (0.12) = $5,250. 
Bad debt losso = 0.02($1,000,000) = $20,000. 
Bad debt lossn = 0.02($1,200,000) = $24,000. 
. Analysis of change: 


Projected Income 


Credit-related costs: 
Cost of carrying 


receivables 
Bad debt losses 


Profit before taxes $ 


Taxes (40%) 
Net income 


Since the net profits increased $20,138, 


Statement Effect of Statement 
Under Current Credit Policy Under New 
Credit Policy Change Credit Policy 

$1,000,000 +$200,000 $1,200,000 

11,760 + 12,936 24,696 

S 988,240 +$187,064 $1,175,304 
750,000 + 150,000 900,000 

S 238,240 +S 37,064 S$ 275,304 
5,750 - 500 57290 
20,000 + 4,000 24,000 
212,490 +S 33,564 S 246,054 
84,996 + 13,426 98,422 

S 127,494 +$ 20,138 S147, 632 


to change its credit policy. 


it is profitable for the firm 


“We realize that the income statements in this problem, and other 
similar problems in this chapter, do not reflect any fixed costs, which 
the firm would most likely incur. Regardless, the change in net income 
does accurately reflect the credit policy change. 


f. 1. Change in after-tax profit = +$7,836. It is profitable for the firm 
to change its credit policy even with sales at $1,100,000. At sales 
of $1,036,310, there is no effect; that is a break-even sales level. 


2. Change in after-tax profit = +$18,199. 


MINI CASE 


Section |: Receivables Management 

RICH JACKSON, A RECENT FINANCE GRADUATE, IS PLANNING TO GO INTO THE WHOLESALE 
BUILDING SUPPLY BUSINESS WITH HIS BROTHER, JIM, WHO MAJORED IN BUILDING 
CONSTRUCTION. THE FIRM WOULD SELL PRIMARILY TO GENERAL CONTRACTORS, AND IT WOULD 
START OPERATING NEXT JANUARY. SALES WOULD BE SLOW DURING THE COLD MONTHS, RISE 
DURING THE SPRING, AND THEN FALL OFF AGAIN IN THE SUMMER, WHEN NEW CONSTRUCTION 
IN THE AREA SLOWS. SALES ESTIMATES FOR THE FIRST 6 MONTHS ARE AS FOLLOWS (IN 
THOUSANDS OF DOLLARS) : 


JAN $100 
FEB 200 
MAR 300 
APR 300 
MAY 200 
JUN 100 


THE TERMS OF SALE ARE NET 30, BUT BECAUSE OF SPECIAL INCENTIVES, THE BROTHERS 
EXPECT 30 PERCENT OF THE CUSTOMERS (BY DOLLAR VALUE) TO PAY ON THE 10TH DAY 
FOLLOWING THE SALE, 50 PERCENT TO PAY ON THE 40TH DAY, AND THE REMAINING 20 
PERCENT TO PAY ON THE 70TH DAY. NO BAD DEBT LOSSES ARE EXPECTED, BECAUSE JIM, 
THE BUILDING CONSTRUCTION EXPERT, KNOWS WHICH CONTRACTORS ARE HAVING FINANCIAL 
PROBLEMS . 


A. ASSUME THAT, ON AVERAGE, THE BROTHERS EXPECT ANNUAL SALES OF 18,000 
ITEMS AT AN AVERAGE PRICE OF $100 PER ITEM. (USE A 360-DAY YEAR.) 


1. WHAT IS THE FIRM’S EXPECTED DAYS SALES OUTSTANDING (DSO) ? 
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ANSWER : 


A. 2 
ANSWER: 
A. 3 
ANSWER: 
A. 4 
ANSWER: 
A. 5 
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DAYS SALES OUTSTANDING = DSO = 0.3(10) + 0.5(40) + 0.2(70) = 37 DAYS, 


VS. 30-DA7 CREDIT PERIOD. ONE WOULD EXPECT SOME CUSTOMERS TO PAY 


SOMEWHAT SLOWLY, SO A 37-DAY DSO IS PROBABLY NOT TOO BAD. 


WHAT IS ITS EXPECTED AVERAGE DAILY SALES (ADS) ? 


18,000($100 
AVERAGE DAILY SALES = ADS = (3 ne $5,000 PER DAY. 


360 
WHAT IS ITS EXPECTED AVERAGE ACCOUNTS RECEIVABLE LEVEL? 


ACCOUNTS RECEIVABLE (A/R) = (DSO) (ADS) = 37($5,000) = $185,000. THUS, 
$185,000 OF RECEIVABLES ARE OUTSTANDING, AND THE FIRM MUST RAISE 


CAPITAL TO CARRY RECEIVABLES. IF COLLECTIONS COULD BE SPEEDED UP, AND 


DSO REDUCED, THEN A/R, AND HENCE THE REQUIRED FINANCING, WOULD BE 


REDUCED. 


ASSUME THAT THE FI S PROFIT MARGIN IS 25 PERCENT. HOW MUCH OF THE 


RECEIVABLES BALANCE MUST BE FINANCED? WHAT WOULD THE FIRM’S BALANCE 
SHEET FIGURES FOR ACCOUNTS RECEIVABLE, NOTES PAYABLE, AND RETAINED 
EARNINGS BE AT THE END OF ONE YEAR IF NOTES PAYABLE ARE USED TO FINANCE 
THE INVESTMENT IN RECEIVABLES? ASSUME THAT THE COST OF CARRYING 
RECEIVABLES HAD BEEN DEDUCTED WHEN THE 25 PERCENT PROFIT MARGIN WAS 
CALCULATED . 


ALTHOUGH THE FIRM HAS $185,000 IN RECEIVABLES, THE ENTIRE AMOUNT DOES 


NOT HAVE TO BE FINANCED, SINCE 25 PERCENT OF THE SALES PRICE IS PROFIT. 


T. 


THIS MEANS THAT 75 PERCENT OF THE PRICE REPRESENTS COSTS OF MATERIALS, 


7 


LABOR, RENT, UTILITIES, INSURANCE, AND SO ON. THUS, THE FIRM MUST 
ONLY 0.75($185,000) = $138,750 OF THE RECEIVABLES BALANCE. 
DISREGARDING OTHER ASSETS AND LIABILITIES, ITS BALANCE SH 


| 
4 
Zz 
> 
Zz 
@) 
ea 


[I] 


r. 


‘ET WOULD LOOK 


LIKE THIS IF NOTES PAYABL 


r. 


ARE USED TO FINANCE RECEIVABLES: 


ACCOUNTS RECEIVABLE $185,000 NOTES PAYABLE $138,750 
RETAINED EARNINGS 46,250 
$185,000 


IF BANK LOANS HAVE A COST OF 12 PERCENT, WHAT IS THE ANNUAL DOLLAR COST 
OF CARRYING THE RECEIVABLES? 


ANSWER: 


ANSWER : 


COST OF CARRYING RECEIVAB 


ES = 0.12($138,750) = $16,650. IN ADDITION, 
THERE IS AN OPPORTUNITY COST ASSOCIATED WITH NOT HAVING THE USE OF THE 


PROFIT COMPONENT OF THE RECEIVABLES. 


WHAT ARE SOME FACTORS WHICH INFLUENCE (1) A FIRM'S RECEIVABLES LEVEL 
AND (2) THE DOLLAR COST OF CARRYING RECEIVABLES? 


1. AS SHOWN IN QUESTION A.3. ABOVE, RECEIVABLES ARE A FUNCTION OF TH 


Gl 


AVERAGE DAILY SALES AND TH 


ia] 


DAYS SALES OUTSTANDING. EXOGENOUS 


ECONOMIC FACTORS SUCH AS THE STATE OF THE ECONOMY AND COMPETITION 


r 


WITHIN THE INDUSTRY AFFECT AVERAGE DAILY SALES, BUT SO DOES THE 


r. 


FIRM'S CREDIT POLICY. THE DAYS SALES OUTSTANDING DEPENDS MAINLY ON 


CREDIT POLICY, ALTHOUGH POOR ECONOMIC CONDITIONS CAN LEAD TO A 


REDUCTION IN CUSTOMERS' ABILITY TO MAKE PAYMENTS. 


ira 


2. FOR A GIVEN LEVEL OF RECEIVABLES, THE LOWER THE PROFIT MARGIN, TH 


HIGHER THE COST OF CARRYING RECEIVABLES, BECAUSE THE GREATER THE 


PORTION OF EACH SALES DOLLAR THAT MUST ACTUALLY BE FINANCED. 


SIMILARLY, THE HIGHER THE COST OF THE FINANCING, THE HIGHER THE 
DOLLAR COST OF CARRYING THE RECEIVABLES. 


ASSUMING THAT THE MONTHLY SALES FORECASTS GIVEN PREVIOUSLY ARE 
ACCURATE, AND THAT CUSTOMERS PAY EXACTLY AS WAS PREDICTED, WHAT WOULD 
THE RECEIVABLES LEVEL BE AT THE END OF EACH MONTH? TO REDUCE 
CALCULATIONS, ASSUME THAT 30 PERCENT OF THE FIRM'S CUSTOMERS PAY IN THE 
MONTH OF SALE, 50 PERCENT PAY IN THE MONTH FOLLOWING THE SALE, AND THE 
REMAINING 20 PERCENT PAY IN THE SECOND MONTH FOLLOWING THE SALE. NOTE 
THAT THIS IS A DIFFERENT ASSUMPTION THAN WAS MADE EARLIER. USE THE 
FOLLOWING FORMAT TO ANSWER PARTS C AND D: 


E.O.M. QUARTERLY DSO = 
MONTH SALE A/R SALES ADS (A/R) / (ADS) 
JAN $100 S$ 70 

FEB 200 160 

MAR 300 250 $600 $6.67 3735 
APR 300 

MAY 200 

JUN 100 


28-9 


ANSWER: 


ANSWER: 
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(NOTE: FROM THIS POINT ON, THE SOLUTIONS ARE EXPRESSED IN THOUSANDS OF 


DOLLARS. ALSO, THE TABLE GIVEN BELOW IS D 


T. 


VELOPED IN THE SOLUTIONS TO 


r 


PARTS C AND D.) 


AT THE END OF JANUARY, 30 PERCENT OF THE $100 IN SALES WILL HAVE 


T. 


BEEN COLLECTED, SO (1 - 0.3) ($100) = 0.7($100) = $70 WILL REMAIN 


OUTSTANDING, THAT IS, IN THE RECEIVABLES ACCOUNT. AT THE END OF 


FEBRUARY, 30% + 50% = 80% OF JANUARY'S SALES WILL HAVE B 


I 


(EN COLLECTED, 


SO RECEIVABLES ASSOCIATED WITH JANUARY SALES WILL BE (1 - 0.3 - 
0.5) ($100) = 0.2($100) = $20. OF FEBRUARY'S $200 IN SALES, 30 PERCENT 
WILL HAVE BEEN COLLECTED, SO 0.7($200) = $140 WILL REMAIN OUTSTANDING. 


THUS, THE RECEIVABLES BALANCE AT THE END OF FEBRUARY WILL BE $20 FROM 


JANUARY'S SALES PLUS $140 FROM FEBRUARY'S SALES, FOR A TOTAL OF $160. 


BY THE END OF MARCH, ALL OF JANUARY'S SALES WILL HAVE BE 


EN 
COLLECTED, BUT 20 PERCENT OF FEBRUARY'S SALES AND 70 PERCENT OF MARCH'S 
+ 


SALES WILL STILL BE OUTSTANDING, SO RECEIVABLES WILL EQUAL 0.2 ($200) 


0.7($300) = $250. FOLLOWING THIS LOGIC, THE RECEIVABLES BALANCE AT THE 


END OF ANY MONTH CAN B 


r. 


ESTIMATED AS FOLLOWS: 


A/R = 0.7(SALES IN THAT MONTH) + 0.2(SALES IN PREVIOUS MONTH). 


E.O.M. QUARTERLY DSO = 
MONTH SALES A/R SALES ADS (A/R) / (ADS) 
JAN $100 S$ 70 

FEB 200 160 

MAR 300 250 $600 $6.67 Bh es 
APR $300 $270 

MAY 200 200 

JUN 100 110 $600 $6.67 16.5 


WHAT IS THE FIRM'S FORECASTED AVERAGE DAILY SALES FOR THE FIRST 3 
MONTHS? FOR THE ENTIRE HALF-YEAR? THE DAYS SALES OUTSTANDING IS 
COMMONLY USED TO MEASURE RECEIVABLES PERFORMANCE. WHAT DSO IS EXPECTED 
AT THE END OF MARCH? AT THE END OF JUNE? WHAT DOES THE DSO INDICATE 
ABOUT CUSTOMERS' PAYMENTS? IS DSO A GOOD MANAGEMENT TOOL IN THIS 
SITUATION? IF NOT, WHY NOT? 


FOR THE FIRST QUARTER, SALES TOTALED $100 + $200 + $300 = $600, SO ADS 


= $600/90 = $6.67. ALTHOUGH THE SALES PATTERN IS DIFFERENT, ADS FOR 


ANSWER : 


THE 


S 


NOTE 


MARCH: 


THUS, 


DSO 


THAT W 


DSO 


AT TH 
16.5 


LOOKING 


SIGNIFICANT 


ECOND QUARTER, 


= 


r 


py 


$250 
$6.67 


E END OF 


DAYS.1+ 


Al “PH 


= 
G 
py 


THE R 


EC 


EIVABL 


CAN REARRANGE 


LY FASTER IN TH 
ES BALANC 


AND H 


ENCE 


FOR THE 


FULL 


HA 


THE 


3735 


MARCH, 


DSO, 


DSO 


DAYS; 


Bhs D 


BAL 


r. 


S 


ECOND QUA 


FORMULA FOR R 


APPEARS 


.F-YEAR, IS ALSO $6.67. 


G 


CEIVABLES AS FOLLOWS: 


{ea 


JUNE: 
W 


DAYS, 


THAT 
RT] 


ER TH 


ES W 


ERE 


R 


CREAT 


ED ASS 


PATTERN, 


DP 


S 


sO _T 


HE 
ah 


DSO 


Is 


GIVING A 


DSO 


AN IN THE 
UMING A CONSTANT 


$110 
$6.67 


16.5 DAYS. 


> 
A 
H 
jan 


HILE 


END OF JUNE, 


r. 


ARE 


CUSTOMERS 


E 


r 


FIRST. 


FALS 


EM 


BAS 


URE 


OF CUSTOMERS ' 


r. 


THE 


UND 


ER 


PERFORMANCE. 
EASONAL VARIABI 


HENCE SAL 


ES 


WERE 


DAYS IN 


PATTERNS 


BOTH 
HAD 


MARC 


LITY 
A CONSTANT 


YING CAUSE 


r 


OF 


TH 


r. 


PRO 


r. 


BLEM WITH THE DSO 


H AND 


VU 


REMAIN 


ED ST 


IN SALES. 


JUNI 


IF TH 


ERE 


WERE 


NO SEASONAL PATTE 


$200 EACH 


a 
Ei 


KADY. 


MONTH, 


, INDICATING THAT CU 


THEN THE DSO WOU 


STOMERS ' 


CONSTRUCT AGING SCHEDULES FOR THE END OF MARCH AND THE END OF JUNE (USE 


THE FORMAT GIVEN BELOW). DO THESE 
CUSTOMERS’ PAYMENT PATTERNS? IF NOT WHY NOT? 
AGE OF ACCOUNT MARCH 
(DAYS) A/R % 
0 - 30 $210 84% 
31 - 60 40 16 
61 - 90 1210 _0 
$250 100% 
AGING SCHEDULE: 
AGE OF ACCOUNT MARCH 
(DAYS) A/R % 
0 - 30 $210 MAR 84% 
31 - 60 40 FEB 16 
61 - 90 0 JAN 0 


1 


ADS 


WHILE HALF-YEAR ADS 


EVEN IF ONE CONFINED ADS TO THE MONTHS WHICH CONTRIBUTED TO RECEIVABLES, 
$8.33 AND DSO = 30 DAYS, 


$5.00 AND DSO = 22 DAYS, 


SCHEDULES PROPERLY MEASURE 


JUNE 

A/R % 
JUNE 

A/R % 

$ 70 JUN 64% 

40 MAY 36 
APR 0 
FEB/MAR AND MAY/JUN, FIRST QUARTER 


DIFFERENCES WOULD STILL APPEAR. 
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ANSWER: 
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SEE 


HOW THESE 


D-OF-MARCH SCH 


EDULE. 


AGING SCH 


oO 
ol? 


EDULES WE 


EK CONSTRUCTE 


r. 


AT THAT TIME 


py B30 


Ho 
BR 
ay 
con) 


D, CONSID! 


100 


P 


ERCENT 


EEN COLLECTED, 


SO 70 PE 


RCENT REMAIN 


ED UNCOLL 


OF MARCH 


ECT 


HE END OF MARCH, ALL OF 


JANUARY'S SAL 


ES REMAIN 


B 
FEBRUARY'S CONTRIBUTION TO REC 
T 


JANUARY'S SA 


ED OUTSTANDING. 


TOTALS $250 AT THE 


PART C. 


END OF MARC 


H, 


HAT THE 


EN 


RE S 


INT PATTERN HAS 


i1RFORMANC] 


Gl 


HAS 


EVEL 


IS THE 


D-OF-JUNE 
,OWLY THAN IN 


CAU 


AGING SC 


EIVABLES 


ED: 


ES HAD BE 


EN 


WHICH 


HEDULE 


THE 


EFARLIE 


REMAINE 


NOT CHANGED. 


SE 


OF THE 


INCORRECT SIGNALS IF SAL 


ES ARE 


0.2 ($200) 


= 40s 
COLL 


ECT 


0.7($300) 


ED, 


ER FIRST TH 


Gl 


"S SALES HAD 
= $210. 
FINALLY, BY 


SO NONE OF 


THUS, 


THE 


REC 


EIVABL 


ES ACCOUNT 


R QUARTER. 


NSTANT, 


TRENDING U 


SO THE 


IS CONSISTENT WITH THE 


SUGGESTS THAT CUSTOMERS ARE 


ANSWER TO 


HOWEVER, 


WE 


KNOW THAT 


KASONALLY 


FIRM'S C 


USTOMERS ' 


FLUCTUATING 


AGAIN, A SI! 


PROBLEM: 


AGING SCH 


EK DUL 


ES GIVE 


P OR DOWN. 


CONSTANT $200 IN 


EACH MONTH, TH 


THAT 78 PERC 


ENT OF REC 


EIVABL 


ES WERE 0 


31 60 DAYS OLD. 


EN BOTH AGING SCH 


EDUL 


IF SAL 
ES WOUL 


ES WERE 


A 


D INDICATE 


— 30 DAYS OLD AND 22 PERC 


ENT WERE 


CONSTRUCT THE UNCOLLECTED BALANCES SCHEDULES FOR THE END OF MARCH AND 


THE END OF JUNE. 


PROPERLY MEASURE CUSTOMERS ' 


USE THE FORMAT GIVEN BELOW. 
PAYMENT PATTERNS? 


DO THESE SCHEDULES 


MARCH JUNE 
CONTRIBUTION A/R-TO- CONTRIBUTION A/R-TO- 
MONTH SALES TO A/R SALES RATIO MONTH SALES TO A/R SALES RATIO 
JAN $100 $ 0 0% APR 
FEB 200 40 20 MAY 
MAR 300 210 70 JUN 
UNCOLLECTED BALANCES SCHEDULES: 
CONTRIBUTION TO RATIO OF MONTH'S 
MONTH SALES END-OF-PERIOD A/R A/R TO MONTH’S SALES 
(1) (2) (3) (4) 
JAN $100 $ 0 % 
FEB 200 40 20 
MAR 300 210 70 
END OF QUARTER A/R $250 0% 


APR $300 S 0% 

MAY 200 40 20 

JUN 100 70 710. 
END OF QUARTER A/R $110 90% 


IN COLUMN 3 ABOVE, THE CONTRIBUTION OF EACH MONTH'S SALES TO THE 


FIRM'S RECEIVABLES BALANCE IS IDENTIFIED. TO ILLUSTRATE, AT THE END OF 


r. 


MARCH, ALL OF JANUARY'S SALES HAD BEEN COLLECTED, BUT ONLY 80 PERCENT 


OF FEBRUARY'S SALES HAD B 


r 


‘EN COLLECTED, SO $40 REMAINED OUTSTANDING. 


SIMILARLY, 70 PERCENT OF MARCH'S SALES WERE STILL OUTSTANDING, SO 


MARCH'S CONTRIBUTION TO RECEIVABLES WAS 0.7($300) = $210. 


THE FOCAL POINT OF THE UNCOLLECTED BALANCES SCHEDULE IS COLUMN 4, 


r. 


THE RECEIVABLES-TO-SALES RATIO. WHEN WE COMPARE MARCH AND JUNE, WE SEE 
S 


NO DIFFERENCE, WHICH IS WHAT WE 


HOULD SEE, GIVEN THAT THERE HAS BEEN 


NO CHANG! 


Gl 


IN THE PAYMENT PATTERN. THUS, THE UNCOLLECTED BALANCES 


SCHEDULE GIVES A TRUE PICTURE OF CUSTOMERS' PAYMENT PATTERNS, EVEN WHEN 


SALES FLUCTUATE. NOTE ALSO (1) THAT ANY INCREASE IN COLUMN 4 FROM A 


MONTH IN ONE QUARTER TO THE CORRESPONDING MONTH IN THE N 


r. 


iXT QUARTER IS 
"BAD" IN THE SENSE THAT IT INDICATES A SLOWDOWN IN PAYMENTS, AND (2) 


THAT THE BOTTOM LINE GIVES A SUMMARY OF THE CHANGES IN PAYMENT 


PATTERNS. 


ASSUME THAT IT IS NOW JULY OF YEAR 1, AND THE BROTHERS ARE DEVELOPING 
PRO FORMA FINANCIAL STATEMENTS FOR THE FOLLOWING YEAR. FURTHER, ASSUME 
THAT SALES AND COLLECTIONS IN THE FIRST HALF-YEAR MATCHED THE PREDICTED 
LEVELS. USING THE YEAR 2 SALES FORECASTS AS SHOWN NEXT, WHAT ARE NEXT 
YEAR'S PRO FORMA RECEIVABLES LEVELS FOR THE END OF MARCH AND FOR THE 
END OF JUNE? 


PREDICTED PREDICTED PREDICTED CONTRIBUTION 
MONTH SALES A/R-TO-SALES RATIO TO RECEIVABLES 

JAN $150 03% $ 0 

FEB 300 20 60 

MAR 500 70 350 

PROJECTED MARCH 31 A/R BALANCE = $410 

APR $400 

MAY 300 

JUN 200 


PROJECTED JUNE 30 A/R BALANCE 
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ECTED BALANCES SCHEDULE CAN BE USED TO FORECAST THE PRO FORMA 


ANSWER: THE UNCO 
RECEIVABLES BALANCE. FOR FORECASTING, THE HISTORICAL RECEIVABLES-TO- 


r 


Gl 


r 


SALES RATIOS ARE GENERALLY ASSUMED TO BE GOOD PREDICTORS OF FUTURI 


PAYMENT PATTERNS, AND HENCE ARE APPLIED TO THE SALES FORECASTS TO 


ECEIVABLES: 


Ww 


DEVELOP THE EXPECTED 
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PREDICTED PREDICTED PREDICTED CONTRIBUTION 


MONTH SALES A/R-TO-SALES RATIO TO RECEIVABLES 
JAN $150 0% $ 0 
FEB 300 20 60 
MAR 500 70 350 
PROJECTED MARCH 31 A/R BALANCE = $410 
APR $400 0% $ 0 
MAY 300 20 60 
JUN 200 70 140 


PROJECTED JUNE 30 A/R BALANC 


ea] 
ll 
Kn 
Nh 
Oo 
(o) 


ASSUME NOW THAT IT IS SEVERAL YEARS LATER. THE BROTHERS ARE CONCERNED 
ABOUT THE FIRM'S CURRENT CREDIT TERMS, WHICH ARE NOW NET 30, WHICH 
MEANS THAT CONTRACTORS BUYING BUILDING PRODUCTS FROM THE FIRM ARE NOT 
OFFERED A DISCOUNT, AND THEY ARE SUPPOSED TO PAY THE FULL AMOUNT IN 30 
DAYS. GROSS SALES ARE NOW RUNNING $1,000,000 A YEAR, AND 80 PERCENT 
(BY DOLLAR VOLUME) OF THE FIRM'S PAYING CUSTOMERS GENERALLY PAY THE 
FULL AMOUNT ON DAY 30, WHILE THE OTHER 20 PERCENT PAY, ON AVERAGE, ON 
DAY 40. TWO PERCENT OF THE FIRM'S GROSS SALES END UP AS BAD DEBT 
LOSSES. 

BROTHERS ARE NOW CONSIDERING A CHANGE IN THE FIRM'S CREDIT POLICY. 
THE CHANGE WOULD ENTAIL (1) CHANGING THE CREDIT TERMS TO 2/10, NET 20, 
(2) EMPLOYING STRICTER CREDIT STANDARDS BEFORE GRANTING CREDIT, AND (3) 
ENFORCING COLLECTIONS WITH GREATER VIGOR THAN IN THE PAST. THUS, CASH 
CUSTOMERS AND THOSE PAYING WITHIN 10 DAYS WOULD RECEIVE A 2 PERCENT 
DISCOUNT, BUT ALL OTHERS WOULD HAVE TO PAY THE FULL AMOUNT AFTER ONLY 
20 DAYS. THE BROTHERS BELIEVE THAT THE DISCOUNT WOULD BOTH ATTRACT 
ADDITIONAL CUSTOMERS AND ENCOURAGE SOME EXISTING CUSTOMERS TO PURCHASE 
MORE FROM THE FIRM--AFTER ALL, THE DISCOUNT AMOUNTS TO A _ PRICE 
REDUCTION. OF COURSE, THESE CUSTOMERS WOULD TAKE THE DISCOUNT AND, 
HENCE, WOULD PAY IN ONLY 10 DAYS. THE NET EXPECTED RESULT IS FOR SALES 
TO INCREASE TO $1,100,000; FOR 60 PERCENT OF THE PAYING CUSTOMERS TO 
TAKE THE DISCOUNT AND PAY ON THE 10TH DAY; FOR 30 PERCENT TO PAY THE 
FULL AMOUNT ON DAY 20; FOR 10 PERCENT TO PAY LATE ON DAY 30; AND FOR 
BAD DEBT LOSSES TO FALL FROM 2 PERCENT TO 1 PERCENT OF GROSS SALES. 
THE FIRM'S OPERATING COST RATIO WILL REMAIN UNCHANGED AT 75 PERCENT, 
AND ITS COST OF CARRYING RECEIVABLES WILL REMAIN UNCHANGED AT 12 
PERCENT. 
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TO BEGIN THE ANALYSIS, DESCRIBE THE FOUR VARIABLES WHICH MAKE UP A 
FIRM'S CREDIT POLICY, AND EXPLAIN HOW EACH OF THEM AFFECTS SALES AND 
COLLECTIONS. THEN USE THE INFORMATION GIVEN IN PART H TO ANSWER PARTS 
I THROUGH N. 


ANSWER : E FOUR VARIABLES WHICH MAKE UP A FIRM'S CREDIT POLICY AR 


eal 
=~ 
= 
~ 
| 
any 
ea) 


H 
I 


SCOUNT OFFERED, INCLUDING THE AMOUNT AND PERIOD; (2) THE CREDIT 


r 


ERIOD; (3) THE CREDIT STANDARDS USED WHEN DETERMINING WHO SHALL 


DA UU UO A 


ECEIVE CREDIT, AND HOW MUCH CREDIT; AND (4) THE COLLECTION POLICY. 


CASH DISCOUNTS GENERALLY PRODUCE TWO BENEFITS: (1) THEY ATTRACT 


BOTH NEW CUSTOMERS AND EXPANDED SALES FROM CURRENT CUSTOMERS, BECAUSE 


5 


PEOPLE VIEW DISCOUNTS AS A PRICE REDUCTION, AND (2) DISCOUNTS CAUSI 


GI 
oO P 


REDUCTION IN THE DAYS SALES OUTSTANDING, SINCE BOTH NEW CUSTOM 


ira 


RS AN 


SOME ESTABLISHED CUSTOMERS WILL PAY MORE PROMPTLY IN ORD! 


r. 
I 
Gl 


R TO GET THE 


DISCOUNT. OF COURSE, THESE BENEFITS ARE OFFSET TO SOME DEGREE BY THE 


Gl 


DOLLAR COST OF THE DISCOUNTS THEMSELVES. 


THE CREDIT PERIOD IS THE LENGTH OF TIME ALLOWED TO ALL "QUALIFIED" 


USTOMERS TO PAY FOR THEIR PURCHASES. IN ORDER TO QUALIFY FOR CR 


GI 


DIT 


N THE FIRST PLACE, CUSTOMERS MUST M 


r. 


ET THE FIRM'S CREDIT STANDARDS. 


r 


ESE DICTATE THE MINIMUM ACCEPTABLE FINANCIAL POSITION REQUIRED OF 


Ed 


DIT 


MITS DEPENDING ON TH 


GI 


CUSTOMER'S FINANCIAL STRENGTH AS JUDGED BY THE 


H 
USTOMERS TO RECEIVE CREDIT. ALSO, A FIRM MAY IMPOSE DIFFERING CR 
I 
R 


EDIT DEPARTMENT. 


FINALLY, COLLECTION POLICY REFERS TO THE PROCEDURES THAT THE FIRM 


FOLLOWS TO COL 


ECT PAST-DUE ACCOUNTS. THESE CAN RANGE FROM A SIMPLE 


LETTER OR PHONE CALL TO TURNING THE ACCOUNT OVER TO A COLLECTION 


5 


r. 


ZB} 
(e) 
= 
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Ly 


E FIRM HANDLES EACH ELEMENT OF CREDIT POLICY WILL HAV 


eal 
> 
Z 


INFLUENCE ON SALES, SPEED OF COLLECTIONS, AND BAD DEBT LOSSES. THI 


Gl 


OBJECT IS TO BE TOUGH ENOUGH TO GET TIMELY PAYMENTS AND TO MINIMIZ 


T. 


ira 
ey 
> 
0 


DEBT LOSSES, YET NOT TO CREATE ILL WILL AND THUS LOSE CUSTOMERS. 


r. 


I. UNDER THE CURRENT CREDIT POLICY, WHAT IS THE FIRM'S DAYS SALES 
OUTSTANDING (DSO)? WHAT WOULD THE EXPECTED DSO BE IF THE CREDIT POLICY 
CHANGE WERE MADE? 
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ANSWER : 


ANSWER: 


ANSWER: 


ANSWER: 


OLD (CURRENT) SITUATION: DSOo = 0.8(30) + 0.2(40) = 32 DAYS. NEW 
SITUATION: DSOnw = 0.6(10) + 0.3(20) + 0.1(30) = 15 DAYS. THUS, THE NEW 
CREDIT POLICY IS EXPECTED TO CUT THE DSO IN HALF. 

WHAT IS THE DOLLAR AMOUNT OF THE FIRM'S CURRENT BAD DEBT LOSSES? WHAT 
LOSSES WOULD BE EXPECTED UNDER THE NEW POLICY? 

OLD (CURRENT) SITUATION: BDLo = 0.02($1,000,000) = $20,000. NEW 
SITUATION: BDLn = 0.01($1,100,000) = $11,000. THUS, THE NEW POLICY IS 
EXPECTED TO CUT BAD DEBT LOSSES SHARPLY. 


WHAT WOULD BE THE FIRM'S EXPECTED DOLLAR COST OF GRANTING DISCOUNTS 


UNDER THE NEW POLICY? 


CURRENT SITUATION: UNDER THE CURRENT, NO DISCOUNT POLICY, THE COST OF 
DISCOUNTS IS SO. 

NEW SITUATION: OF THE $1,100,000 GROSS SALES EXPECTED UNDER THE NEW 
POLICY, 1 PERCENT IS LOST TO BAD DEBTS, SO GOOD SALES = 
0.99($1,100,000) = $1,089,000. SINCE 60 PERCENT OF THE GOOD SALES ARE 
DISCOUNT SALES, DISCOUNT SALES = 0.6($1,089,000) = $653,400. FINALLY, 
THE DISCOUNT IS 2 PERCENT, SO THE COST OF DISCOUNTS IS EXPECTED TO BE 
0.02($653,400) = $13,068. 


WHAT IS THE FIRM'S CURRENT DOLLAR COST OF CARRYING RECEIVABLES? 


WOULD IT BE AFTER THE PROPOSED CHANGE? 


URRENT SITUATION: 
1,000,000/360 


OT 


> 


, R 


EK PRES 


N R 


EC 


EIVABLES 


0.75($88,889) = $66, 


(THE 


THE 


C 

S $2,777.78. 
AMOUNT TO 32($2,777. 
T 

I 


78) 


ENTS CASH COSTS--THE 


667. 


CARRYING THE 


R 


EC 


KIVABL 


ES 


NEW SITUATION: 


THE N 


($1,100,000/360) (15) (0.75) (0.12) 


THI 
EW POLICY WOULD BE 


7] 


py 


5 


ACTUAL 


FIRM'S AV 


ERAGE DAI 


1Y SAL! 


THE DSO IS 32 


DAYS, 


889. 


EV 


HOW 


SO ACCOUNTS REC 


WHAT 


ES CURRENTLY AMOUNT TO 


EIVABLE 


ERC 


$88, 


REMAIND 


ER 


AMOUNT 


THAT 


ENT OF 


ER, ONLY 75 P 


THIS 


IS PROFIT--SO THE 


INVESTMENT 


MUST BE 


AT A COST OF 12 


PERC 


ENT, THE ANN 


IS 0.12 ($66, 667) 


COST OF CARRYING TH 


$4,125: 


$8, 
R 


000. 


r 


ECEIVABLES BA 


FINANCED 


) LS 


UAL COST OF 


LANC 


r. 


UNDE 


= $4,125. 
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M. WHAT IS THE INCREMENTAL AFTER-TAX PROFIT ASSOCIATED WITH THE CHANGE IN 
CREDIT TERMS? SHOULD THE COMPANY MAKE THE CHANGE? (ASSUME A TAX RATE 
OF 40 PERCENT. ) 


NEW OLD DIFFERENCE 
GROSS SALES $1,000,000 
LESS DISCOUNTS 0 
NET SALES $1,000,000 
PRODUCTION COSTS 750,000 
PROFIT BEFORE CREDIT 
COSTS AND TAXES $ 250,000 
CREDIT-RELATED COSTS: 
CARRYING COSTS 8,000 
BAD DEBT LOSSES 20,000 
PROFIT BEFORE TAXES $ 222,000 
TAXES (40%) 88,800 
NET INCOME $ 133,200 
ANSWER: THE INCOME STATEMENTS AND DIFFERENTIALS UNDER THE TWO CREDIT POLICIES 
ARE SHOWN BELOW: 
NEW OLD DIFFERENCE 
GROSS SALES $1,100,000 $1,000,000 $100,000 
LESS DISCOUNTS 13,068 0 13,068 
NET SALES $1,086,932 $1,000,000 $ 86,932 
PRODUCTION COSTS 825,000 750,000 75,000 
PROFIT BEFORE CREDIT 
COSTS AND TAXES S$ 261,932 S$ 250,000 $ 11,932 
CREDIT-RELATED COSTS: 
CARRYING COSTS ye yn) 8,000 (3,875) 
BAD DEBT LOSSES 11,000 20,000 (9,000) 
PROFIT BEFORE TAXES S 246,807 S$ 222,000 S$ 24,807 
TAXES (40%) 98,723 88,800 9,923 
NET INCOME S 148,084 $2 -21334200 S$ 14,884 
THUS, IF EXPECTATIONS ARE MET, THE CREDIT POLICY CHANGE WOULD INCREASE 
THE FIRM'S ANNUAL AFTER-TAX PROFIT BY $14,884. SINCE THERE ARE NO NON- 
CASH EXPENSES INVOLVED HERE, THE $14,884 IS ALSO THE INCREMENTAL CASH 
FLOW EXPECTED UNDER THE NEW POLICY. 


HOWEVER, THE NEW POLICY IS NOT RISKLESS. IF THE FIRM'S CUSTOMERS DO 


NOT REACT AS PREDICTED, THEN THE FIRM'S PROFITS COULD ACTUALLY DECREASE 


AS A RESULT OF THE CHANGE. THE AMOUNT OF RISK INVOLVED IN THE DECISION 
D 


El 


S ON THE UNCERTAINTY INHERENT IN THE ESTIMATES, ESPECIALLY TH 


SALES ESTIMATE. TYPICALLY, IT IS VERY DIFFICULT TO PREDICT CUSTOMERS' 


E 


RESPONSES TO CREDIT POLICY CHANGES. FURTHER, A CREDIT POLICY CHANGE 
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r 


MAY PROMPT THE COMPANY'S COMPETITORS TO CHANGE THEIR OWN CREDIT TE 


Zs) 

Ss 

n 
~ 


AND THIS COULD OFFSET THE EXPECTED INCREASE IN SALES. THUS, THE 


YD Fy 
Hy 
Zz 
> 


DECISION IS JUDGMENTAL. IF THE PROSPECT OF AN ANNUAL $14,884 INC 


IN NET INCOME IS SUFFICIENT TO COMPENSATE FOR TH 


RISKS INVOLVE 


is) 
H 
ai 
Z 


E 


THE CHANGE SHOULD BE MADE. (NOTE: LARGE, NATIONAL COMPANIES OFTEN 


MAKE CREDIT POLICY CHANGES IN A GIVEN REGION IN AN EFFORT TO DETERMINE 


HOW CUSTOMERS AND COMPETITORS WILL REACT, AND THEN USE THE INFORMATION 


GAINED WHEN SETTING NATIONAL POLICY. NOTE ALSO THAT CREDIT POLICY 


CHANGES MAY NOT BI 


Gl 


ANNOUNCED IN A "BROADCAST" SENSE SO AS TO SLOW DOWN 


COMPETITORS' REACTIONS.) 


N. SUPPOSE THE FIRM MAKES THE CHANGE, BUT ITS COMPETITORS REACT BY MAKING 
SIMILAR CHANGES TO THEIR OWN CREDIT TERMS, WITH THE NET RESULT BEING 
THAT GROSS SALES REMAIN AT THE CURRENT $1,000,000 LEVEL. WHAT WOULD 
THE IMPACT BE ON THE FIRM'S POST-TAX PROFITABILITY? 


ANSWER: IF SALES REMAIN AT $1,000,000 AFTER THE CHANGE IS MADE, THEN THE 


FOLLOWING SITUATION WOULD EXIST: 
GROSS SALES $1,000,000 
LESS DISCOUNTS 11,880 
NET SALES S$ 988,120 
PRODUCTION COSTS 750,000 
PROFIT BEFORE CREDIT 
COSTS AND TAXES S$ 238,120 
CREDIT COSTS: 
CARRYING COSTS 3,750 
BAD DEBT LOSSES 10,000 
PROFIT BEFORE TAXES S$ 224,370 
TAXES (403) 89,748 
NET INCOME S 134,622 
UNDER THE OLD TERMS THE NET INCOME WAS $133,200, SO THE POLICY CHANGE 


WOULD RESULT IN A SLIGHT INCREMENTAL GAIN OF $134,622 - $133,200 = 
$1,422. 
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Section II: Inventory Management 

ANDRIA MULLINS, FINANCIAL MANAGER OF WEBSTER ELECTRONICS, HAS BEEN ASKED BY THE 
FIRM'S CEO, FRED WEYGANDT, TO EVALUATE THE COMPANY'S INVENTORY CONTROL TECHNIQUES 
AND TO LEAD A DISCUSSION OF THE SUBJECT WITH THE SENIOR EXECUTIVES. ANDRIA PLANS 
TO USE AS AN EXAMPLE ONE OF WEBSTER'S "BIG TICKET" ITEMS, A CUSTOMIZED COMPUTER 
MICROCHIP WHICH THE FIRM USES IN ITS LAPTOP COMPUTER. EACH CHIP COSTS WEBSTER 
$200, AND IN ADDITION IT MUST PAY ITS SUPPLIER A $1,000 SETUP FEE ON EACH ORDER. 
FURTHER, THE MINIMUM ORDER SIZE IS 250 UNITS; WEBSTER'S ANNUAL USAGE FORECAST IS 
5,000 UNITS; AND THE ANNUAL CARRYING COST OF THIS ITEM IS ESTIMATED TO BE 20 
PERCENT OF THE AVERAGE INVENTORY VALUE. 

ANDRIA PLANS TO BEGIN HER SESSION WITH THE SENIOR EXECUTIVES BY REVIEWING SOME 
BASIC INVENTORY CONCEPTS, AFTER WHICH SHE WILL APPLY THE EOQ MODEL TO WEBSTER'S 
MICROCHIP INVENTORY. AS HER ASSISTANT, YOU HAVE BEEN ASKED TO HELP HER BY 
ANSWERING THE FOLLOWING QUESTIONS: 


A. WHY IS INVENTORY MANAGEMENT VITAL TO THE FINANCIAL HEALTH OF MOST 
FIRMS? 


55 


NTORY MANAGEMENT IS CRITICAL TO THE FINANCIAL SUCCESS OF MOST 


ANSWER: INV 


Gl 


FIRMS. IF INSUFFICIENT INVENTORIES ARE CARRIED, A FIRM WILL LOSE SALES. 


r. 


CONVERSELY, IF EXCESS INV 


r. 


INTORIES ARE CARRIED, A FIRM WILL INCUR HIGHER 


COSTS THAN NECESSARY. WORST OF ALL, IF A FIRM CARRIES LARGE 
INVENTORIES, BUT OF THE WRONG ITEMS, IT WILL INCUR HIGH COSTS AND STILL 
LOSE SALES. 

B. WHAT ASSUMPTIONS UNDERLIE THE EOQ MODEL? 


ANSWER: THE STANDARD FORM OF THE EOQ MODEL REQUIRES THE FOLLOWING ASSUMPTIONS: 


e ALL VALUES ARE KNOWN WITH CERTAINTY AND CONSTANT OVER TIME. 


e INVENTORY USAGE IS UNIFORM OVER TIME. FOR EXAMPLE, A RETAILER WOULD 


SELL THE SAME NUMBER OF UNITS EACH DAY. 


e ALL CARRYING COSTS ARE VARIABLE, SO CARRYING COSTS CHANGE PROPOR- 


TIONALLY WITH CHANGES IN INVENTORY LEVELS. 
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ANSWER: 


iL ORDERING COSTS AR 


r. 


r 


FIXED PER ORDER; THAT IS, THE COMPANY PAYS A 


IXED AMOUNT TO ORDER AND RECEIVE EACH SHIPMENT OF INVENTORY, 


HESE ASSUMED CONDITIONS ARE NOT MET IN THE REAL WORLD, AND, AS A 


E 


A 
FE 
REGARDLESS OF THE NUMBER OF UNITS ORDERED. 
T 
U 


RE 


Gl 


iT, SAFETY STOCKS ARE CARRIED, AND THESE STOCKS RAISE AVERAGE 


INVENTORY HOLDINGS ABOV. 


r 


THE AMOUNTS THAT RESULT FROM THE "PURE" EOQ 


MODEL. 


WRITE OUT THE FORMULA FOR THE TOTAL COSTS OF CARRYING AND ORDERING 
INVENTORY, AND THEN USE THE FORMULA TO DERIVE THE EOQ MODEL. 


UND 


r. 


‘IR THE ASSUMPTIONS LISTED ABOVE, TOTAL INVENTORY COSTS (TIC) CAN BI 


Gl 


5 


EXPRESSED AS FOLLOWS: 


TIC = TOTAL CARRYING COSTS + TOTAL ORDERING COSTS = CP(Q/2) + F(S/Q) (1) 


NNUAL CARRYING COST AS A PERCENTAGE OF INVENTORY VALUE. 


Gl 


HASE PRICE PER UNIT. 


ER OF UNITS IN EACH ORDER. 


non yO DA 
I 

> ty 2 wo DP 
4 
z 
wo a 
GI 


IXED COSTS PER ORDER. 
N 


UAL USAGE IN UNITS. 


NOTE THAT S/Q IS THE NUMBER OF ORDERS PLACED EACH YEAR, AND, IF NO 


SAFETY STOCKS ARE CARRI! 


ia 
oO 


, Q/2 IS THE AVERAGE NUMBER OF UNITS CARRIED 


E 


IN INVENTORY DURING THE 


r 


K 


BAR. 


THE ECONOMIC (OPTIMAL) ORDER QUANTITY (EOQ) IS THAT ORDER QUANTITY 


WHICH MINIMIZES TOTAL INVENTORY COSTS. THUS, WE HAVE A STANDARD 


r 


OPTIMIZATION PROBLEM, AND THE SOLUTION IS TO TAKE THE FIRST DERIVATIV. 


Gl 


OF EQUATION 1 WITH RESPECT TO QUANTITY AND SET IT EQUAL TO ZERO: 


a(TIc) _ €) ®)  ©€) ©) 
do 2 Q? 


NOW, SOLVING FOR Q, WE OBTAIN: 
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ANSWER: 


ANSWER: 
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es (F) (S) 
(C) (P) 
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Q = EOQ = e) a 
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WHAT IS THE EOQ FOR CUSTOM MICROCHIPS? WHAT ARE TOTAL INVENTORY COSTS 
IF THE EOQ IS ORDERED? 


EOQ = = See TCO EN 4250,000 = 500 units. 


0. 2($200) 


WHEN 500 UNITS ARE ORDERED EACH TIME AN ORDER IS PLACED, TOTAL 


INVENTORY COSTS EQUAL $20,000: 


TIC = CP(Q/2) + F(S/Q) 
0.2($200) (500/2) + $1,000(5,000/500) 
= $40(250) + $1,000(10) = $10,000 + $10,000 = $20,000. 


NOTE THAT THE AVERAGE INVENTORY OF CUSTOM MICROCHIPS IS 250 UNITS, AND 


THAT 10 ORDERS ARE PLACED PER YEAR. ALSO, AT THE EOQ LEVEL, TOTAL 


CARRYING COSTS EQUAL TOTAL ORDERING COSTS. 


WHAT IS WEBSTER'S ADDED COST IF IT ORDERS 400 UNITS AT A TIME RATHER 
THAN THE EOQ QUANTITY? WHAT IF IT ORDERS 600 PER ORDER? 


400 UNITS: 


TIC = CP(Q/2) + F(S/Q) 
= $8,000 + $12,500 


0.2($200) (400/2) + $1,000(5,000/400) 
$20,500. 


ADDED COST = $20,500 - $20,000 = $500. 


600 UNITS: 


HA 

fe 

Q 
ll 


0.2($200) (600/2) + $1,000(5,000/600) 
$12,000 + $8,333 = $20,333. 


ADDED COST = $20,333 - $20,000 = $333. 


NOTE THE FOLLOWING POINTS: 


ANSWER: 


e AT ANY ORDER QUANTITY OTHER THAN EOQ = 500 UNITS, TOTAL INVENTORY 


COSTS ARE HIGHER THAN THEY NEED BE. 


e THE ADDED COST OF NOT ORDERING THE 


5 


FOQ AMOUNT IS NOT LARGE IF THE 


T. 


QUANTITY ORDERED IS CLOSE TO THE EOQ. FOR EXAMPLE, IF THE ORD 


r. 


T. 


iR 


SIZE IS 20 PERCENT ABOVE THE EOQ (600 UNITS), TIC INCREASES BY ONLY 
$333/$20,000 = 1.67%. 


e IF THE QUANTITY ORDERED IS LESS THAN THE EOQ, THEN TOTAL CARRYING 


COSTS DECREASE, BUT TOTAL ORDERING COSTS INCREASE. AT Q = 400 


UNITS, CARRYING COSTS FALL BY $2,000 PER YEAR, BUT ORDERING COSTS 


INCREASE BY $2,500. THE NET RESULT IS AN INCREASE IN TOTAL COSTS. 


e IF THE QUANTITY ORDERED IS GREATER THAN THE EOQ, THEN TOTAL CARRYING 


COSTS INCREASE, BUT TOTA 


ORDERING COSTS DECREASE. AT Q = 600 


UNITS, CARRYING COSTS INCREASE BY $2,000, BUT ORDERING COSTS FALL BY 


ONLY $1,667, SO THE NET RESULT IS AN INCREASE IN TOTAL COSTS. 


SUPPOSE IT TAKES 2 WEEKS FOR WEBSTER'S SUPPLIER TO SET UP PRODUCTION, 
MAKE AND TEST THE CHIPS, AND DELIVER THEM TO WEBSTER'S PLANT. ASSUMING 
CERTAINTY IN DELIVERY TIMES AND USAGE, AT WHAT INVENTORY LEVEL SHOULD 
WEBSTER REORDER? (ASSUME A 52-WEEK YEAR, AND ASSUME THAT WEBSTER 
ORDERS THE EOQ AMOUNT. ) 


WITH AN ANNUAL USAGE OF 5,000 UNITS, WEBSTER'S W 


r 


‘EKLY USAGE RATE IS 


5,000/52 = 96 UNITS. IF THE ORDER LEAD TIME IS 2 WEEKS, THEN WEBSTER 


MUST REORDER EACH TIME ITS INVENTORY REACHES 2(96) = 192 UNITS. THEN, 


T. 


AFTER 2 WEEKS, AS IT USES ITS LAST MICROCHIP, THE NEW ORDER OF 500 


CHIPS ARRIVES. 


OF COURSE, THERE IS UNCERTAINTY IN WEBSTER'S USAGE RATE AS WELL AS IN 
DELIVERY TIMES, SO THE COMPANY MUST CARRY A SAFETY STOCK TO AVOID 
RUNNING OUT OF CHIPS AND HAVING TO HALT PRODUCTION. IF A 200-UNIT 
SAFETY STOCK IS CARRIED, WHAT EFFECT WOULD THIS HAVE ON TOTAL INVENTORY 
COSTS? WHAT IS THE NEW REORDER POINT? WHAT PROTECTION DOES THE SAFETY 
STOCK PROVIDE IF USAGE INCREASES, OR IF DELIVERY IS DELAYED? 
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ANSWER: 


ANSWER: 
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THERE ARE TWO WAYS TO VIEW THE IMPACT OF SAFETY STOCKS ON TOTAL 
al 


NVENTORY COSTS. WEBSTER'S TOTAL COST OF CARRYING THE OPERATING 


INVENTORY IS $20,000 (SEE PART D). NOW THE COST OF CARRYING AN 


ADDITIONAL 200 UNITS IS CP(SAFETY STOCK) = 0.2($200) (200) = $8,000. 
THUS, TOTAL INVENTORY COSTS ARE INCREASED BY $8,000, FOR A TOTAL OF 
$20,000 + $8,000 = $28,000. 
ANOTHER APPROACH IS TO RECOGNIZE THAT, WITH A 200-UNIT SAFETY STOCK, 


WEBSTER'S AVERAGE INVENTORY IS NOW (500/2) + 200 = 450 UNITS. THUS, 


ITS TOTAL INVENTORY COST, INCLUDING SAFETY STOCK, IS $28,000: 


TIC = CP(AVERAGE INVENTORY) + F(S/Q) 
= 0.2($200) (450) + $1,000(5,000/500) = $18,000 + $10,000 = $28,000. 


EBSTER MUST STILL REORDER WHEN THE OPERATING INVENTORY REACHES 192 


NITS. HOWEVER, WITH A SAFETY STOCK OF 200 UNITS IN ADDITION TO THE 


INCE WEBSTER WILL REORDER WHEN ITS MICROCHIP INVENTORY REACHES 392 


W. 
U 
OPERATING INVENTORY, THE REORDER POINT BECOMES 200 + 192 = 392 UNITS. 
S 
U 


NITS, AND SINCE THE EXPECTED DELIVERY TIME IS 2 WEEKS, WEBSTER'S 


I 


NORMAL 96 UNIT USAGE COULD RISE TO 392/2 = 196 UNITS PER WEEK OVER THE 


2-WEEK DELIVERY PERIOD WITHOUT CAUSING A STOCKOUT. SIMILARLY, IF USAGE 


REMAINS AT THE EXPECTED 96 UNITS PER WEEK, WEBSTER COULD OPERATE FOR 
392/96 
AN ORDER. 


4 WEEKS VERSUS THE NORMAL TWO WEEKS WHILE AWAITING DELIVERY OF 


a 


NOW SUPPOSE WEBSTER'S SUPPLIER OFFERS A DISCOUNT OF 1 PERCENT ON ORDERS 
OF 1,000 OR MORE. SHOULD WEBSTER TAKE THE DISCOUNT? WHY OR WHY NOT? 


FIRST, NOT! 


Gl 


THAT SINCE THE DISCOUNT WILL ONLY AFFECT THE ORDERS FOR TH 


E 


OP] 


|e} 


r 


RATING INVENTORY, THE DISCOUNT DECISION NEED NOT TAKE ACCOUNT OF TH 


GI 


SAFETY STOCK. WEBSTER'S CURRENT TOTAL COST OF ITS OPERATING INVENTORY 


IS $20,000 (SEE PART D). IF WEBSTER INCREASES ITS ORDER QUANTITY TO 


1,000 UNITS, THEN ITS TOTAL COSTS FOR THE OPERATING INVENTORY WOULD BE 
$24,800: 


= 


TIC = CP(Q/2) + F(S/Q) 
0.2($198) (1,000/2) + $1,000(5,000/1,000) = $19,800 + $5,000 
= $24,800. 


ANSWER: 


ANSWER: 


ANSWER: 


NOTE THAT WE HAVE REDUCED THE UNIT PRICE BY TH 


SINCE TOTAL COSTS ARE $24,800 IF W 


THE INCREMENTAL ANNUAL COST OF TAKING THE DISC 


= $4,800. HOWEVER, WEBSTER WOULD SAV 


r. 


TOTAL ANNUAL SAVINGS OF 0.01($200) (5,000) = 


THE DISCOUNT, AND HENCE IT SHOULD DO SO. 


E AMOUNT OF THE 


ENT ON 


$10,000. THUS, 


DISCOUNT. 


EBSTER ORDERS 1,000 CHIPS AT A TIME, 
OUNT IS $24,800 - $20,000 


1 PERC EACH CHIP, 


TH 


FOR A 


E NET 


EFFECT IS THAT WEBSTER WOULD SAVE $10,000 - $4,800 = $5,200 IF IT TAKES 


FOR MANY FIRMS, INVENTORY USAGE IS NOT UNIFORM THROUGHOUT THE YEAR, 


BUT, RATHER, FOLLOWS SOME SEASONAL PATTERN. 


IN THIS SITUATION? IF SO, HOW? 


THE EOQ MODEL CAN STILL BE USED IF TH 


USAGE, BUT IT MUST BE APPLIED TO SHORT 


T. 


APPROXIMATELY CONSTANT. FOR EXAMPLE 


CONSTANT, BUT DIFFERENT, DURING TH 


MODEL COULD BI 


CI 


APPLIED SEPARATELY 


RATE, TO EACH P 


r. 


ERE ARE SEASONAL 


r 


, ASSUME 


E SUMMER AND 


r US 


SEASONS INVENTORIES WOULD BE EITH 


SEASONAL ORDERS. 


ER RUN 


ING THE 


R PERIODS 


THAT THE USAGE 


DURING WHICH 


CAN THE EOQ MODEL BE USED 


VARIATIONS IN 


USAGE IS 


RA 


TE IS 


WINTER PERIODS. 


THE EOO 


APPROPRIATE ANNUAL 


HOW WOULD THESE FACTORS AFFECT AN EOQ ANALYSIS? 


‘RIOD, AND DURING THE TRANSITIONAL FA 
DOWN OR BUILT U 


LL AND S$ 
P WITH SPECIAL 


THE USE OF JUST-IN-TIME PROCEDURES. 

JUST-IN-TIME PROCEDURES ARE DESIGNED SPECIFICALLY TO REDUCE 
INVENTORIES. IF A JUST IN TIME SYSTEM WERE PUT IN PLACE, IT WOULD 
LARGELY OBVIATE THE NEED FOR USING THE EOQ MODEL. 

THE USE OF AIR FREIGHT FOR DELIVERIES. 

AIR FREIGHT WOULD PRESUMABLY SHORTEN DELIVERY TIMES AND REDUCE THE NEED 


FOR SAFETY STOCKS. IT MIGHT OR MIGHT NOT AFE 


G 


ECT THE 


HOO. 


THE USE OF A COMPUTERIZED INVENTORY CONTROL SYSTEM, WHEREIN AS UNITS 
WERE REMOVED FROM STOCK, AN ELECTRONIC SYSTEM AUTOMATICALLY REDUCED THE 
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INVENTORY ACCOUNT AND, WHEN THE ORDER POINT WAS HIT, AUTOMATICALLY SENT 
AN ELECTRONIC MESSAGE TO THE SUPPLIER PLACING AN ORDER. THE ELECTRONIC 
SYSTEM ENSURES THAT INVENTORY RECORDS ARE ACCURATE, AND THAT ORDERS ARE 
PLACED PROMPTLY. 


COMPUTERIZED CONTROL SYSTEMS WOULD, GENERALLY, ENABLE THE COMPANY TO 


KEEP BETTER TRACK OF ITS EXISTING INVENTORY. THIS WOULD PROBABLY 


REDUCE SAFETY STOCKS, AND IT MIGHT OR MIGHT NOT AFFECT THE EOQ. 


THE MANUFACTURING PLANT IS REDESIGNED AND AUTOMATED. COMPUTERIZED 
PROCESS EQUIPMENT AND STATE-OF-THE-ART ROBOTICS ARE INSTALLED, MAKING 
THE PLANT HIGHLY FLEXIBLE IN THE SENSE THAT THE COMPANY CAN SWITCH FROM 
THE PRODUCTION OF ONE ITEM TO ANOTHER AT A MINIMUM COST AND QUITE 
QUICKLY. THIS MAKES SHORT PRODUCTION RUNS MORE FEASIBLE THAN UNDER THE 
OLD PLANT SETUP. 


THE TREND IN MANUFACTURING IS TOWARD FLEXIBLY DESIGNED PLANTS, WHICH 


PERMIT SMALL PRODUCTION RUNS WITHOUT HIGH SETUP COSTS. THIS REDUCES 


INVENTORY HOLDINGS OF FINAL GOODS. 
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Chapter 29 


Pension Plan Management 
ANSWERS TO END-OF-CHAPTER QUESTIONS 


Under a defined benefit plan, th mployer agrees to give retirees a 
specifically defined benefits package. The payments could be set in 
final form as of retirement date, or they could be indexed to increase 
with the cost of living. 


Under a defined contribution plan, companies can agree to make specific 
payments into a retirement fund, and then hav retirees receiv 
benefits from the plan depending on the investment success of the plan. 


Under a profit-sharing plan, the employer makes payments into a 
retirement fund, but the payments vary with the level of corporate 
profits. 


An employee’s pension rights are said to be vested if they provide a 
claim on pension fund assets, even if th mploy leaves the company 
prior to retirement. 


Portability refers to a pension plan that an employee can carry from 
one employer to another. 


A pension plan is fully funded when the present value of expected 


retirement benefits is equal to the fund’s assets on hand. If assets 
on hand exceed the present value of expected benefits, then the plan is 
said to be overfunded. If present value of benefits exceeds assets, 


then the fund is underfunded. 


The actuarial rate of return is the discount rate used to determine the 
present value of future benefits under the plan. It is also the rate 
of return at which the fund’s assets are assumed to be invested. 


The Employee Retirement Income Security Act (ERISA) of 1974 is the 
basic federal law governing the administration and structure of 
corporate pension plans. 


The Pension Benefit Guarantee Corporation (PBGC) is a government run 
insurance system created by the ERISA to ensure that employees of 
companies which go bankrupt before their plans are fully funded will 
receive benefits. 


Federal Accounting Standards Board (FASB) Statement 87, “Employers 
Accounting for Pension Plans,” and FASB Statement 35, “Accounting and 
Reporting by Defined Benefit Plans,” provide firms with current 
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guidance for reporting pension costs, assets, and liabilities. For 
defined contribution plans, FASB rules require the annual contribution 
to be shown on the income statement, with a note to the financial 
statements explaining the entry. Conversely, the rules for defined 
benefit plans require far more complex reporting procedures. In this 
case, the fund’s overall funding status must be reported directly on 
the balance sheet if the plan is underfunded, and the annual pension 
expense must be shown on the income statement. In addition, the firm 
must provide information concerning the breakdown of the fund’s annual 
pension expense and the composition of the fund’s assets in the notes 
section of the annual report. 


k. Funding strategy for a pension fund involves two decisions: (1) how 
fast should any unfunded liability be reduced, and (2) what rate of 
return should be assumed in the actuarial calculations? 


1. The investment strategy for a pension plan also involves two decisions: 
(1) what rate of return should be targeted, given investment risk 
considerations, and (2) how should a portfolio that minimizes the risk 
of not achieving that return be structured? 


m. Asset allocation models are used by pension fund managers to help plan 
funding and investment strategies. Thes models xamin th 
risk/return relationships of portfolios with various mixes of assets 
under different economic scenarios. 


n. The Jensen alpha is a numerical measure of a portfolio’s performance as 


compared to a “market” portfolio, such as the S&P 500. The alpha 
measures the vertical distance of a portfolio’s return above or below 
the Security Market Line. It represents the extra return (positive or 


negative) after adjustment for the portfolio’s market risk. 


o. Tapping fund assets refers to usage of pension fund assets for a 
corporation’s own benefit. Given that corporate sponsors administer 
defined benefit plans which have assets running into the hundreds of 
billions of dollars, to what extent should a corporation be able to tap 
its pension fund? Should companies be able to use funds to fight off 
takeovers? There are no easy answers to these questions. 


p-.- Health care benefits are offered by most companies as part of their 
retirement packages, usually until the retirees reach age 65 and become 
eligible for Medicare. With the population aging and Health care costs 
surging, the present liability of estimated future costs of retiree 
health care represents a large portion of many companies’ net worth. 
Also, a 1990 FASB rule requires companies to accrue, or set up a 
reserve for, future medical benefits of retirees. These factors have 
resulted in many companies either scrapping or significantly reducing 
coverage of their retir health benefits. 


29-2 Ideally, the employee will choose the plan that provides the incremental 
cash flows (both costs and benefits) that maximize th mployee’s expected 


Answers and Solutions: 28 - 2 Harcourt 


29-3 


29-4 


utility of consumption. However, there are many economic variables 
involved which have profound effects on the expected value of the plans. 
These includ mployee’s xpected work life, potential number of 
employers, vesting provisions of funds, risks of adequate funding of 
pension funds, expected inflation, and the likelihood of unexpected 
inflation. Because these factors can vary so much between individual 
employees and employers, no meaningful generalizations about these 
variables’ specific effects on pension funds can be made. 


From an employer’s standpoint, the defined benefits plan’s major advantage 
is promotion of low employee turnover. The economic consequences of job- 
changing are not desirable under a defined benefits plan, since benefits 
are frozen at the time of separation, instead of adjusted for inflation 
over time. Thus, defined benefit plans provide incentive to stay with the 
firm for a long period. 

However, ther ar several disadvantages associated with defined 
benefit plans. First, the plan puts greater risk on employers, since it 
guarantees to pay employees a fixed retirement benefit regardless of the 
firm’s ability to fully fund the plan. Second, the employer’s future cash 
contributions to the plan are uncertain, thus hampering financial planning 
efforts. This is particularly true if retirement benefits are based on 
final years’ salaries, which can grow at different rates than inflation 
and other assumed levels. Finally, because of FASB Statement 87, there 
are greater financial reporting requirements associated with defined 
benefits plan. 

Defined contribution plans avoid many of the problems of the defined 
benefits plan, since future payments are based on the rate of return on 


the pension plan’s portfolio. Furthermore, sinc mploy retirement 
benefits are not fixed, defined contribution plans are exempt from the 
reporting requirement of FASB Statement 87. However, Since retirement 


benefits are based on the portfolio’s return, the defined contribution 
plan provides no strong incentives for employees to remain with the firm, 
as do defined benefit plans. 

The greater risks involved with a defined benefits plan are a major 
reason why in general only large corporations, such as IBM and GM, can 
afford to offer them to employees. 


Pension fund data are found in the annual report section entitled “Notes 
to Consolidated Financial Statements.” For example, the 1991 IBM Annual 
Report indicated a present value of pension benefits of $16.2 billion for 
its U.S. plan and a plan asset value of $25.2 billion. IBM’s pension fund 
information covers about 1.5 pages in its report, because its defined 
benefits plan requires more disclosure than a company having a defined 
contribution plan like Rubbermaid, with a few paragraphs in its 1991 
Annual Report devoted to pension plans and other employ benefits. In 
accordance with FASB Statement 87, firms with underfunded or overfunded 
plans must incorporate the shortage or excess directly into the firm’s 
balance sheet. Thus, firm’s having underfunded plans with large 
liabilities and significant current contributions will report lower 
profits and a weaker financial condition than firms that have their plans 
fully or overfunded. 
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If the returns on these assets are less than perfectly positively 
correlated with the fund’s other assets, then the addition of such 
investments as foreign stocks and precious metals would lower the overall 
riskiness of the portfolio. In other words, if these assets have a lower 
beta than the fund’s portfolio, then adding them will lower the beta of 
the fund. However, the returns on foreign stocks and precious metals are 
typically quite volatile, and such assets are generally not suitable for 
meeting current payment obligations. 


a. Defined benefit plans carry with them economic incentive to 
discriminate against older workers in hiring, while defined 
contribution plans are neutral in this regard. 


b. There is an economic incentive for employers to discriminate against 
women in their hiring practices if they use defined benefit plans, 
since women tend to live longer than men. 


c. Defined benefit plans contribute to lower employee turnover which would 
reduce training costs. 


d. The pension benefits of a defined contribution plan are highly 
sensitive to changes in the actuarial rate of return on the pension 
fund’s investments. Union leaders may be more flexible with this plan. 


Most economists would argue that insurance premiums of any type should 


reflect the relative risk to the insurer. Thus, corporate liability 
insurance is higher for drug manufacturers than for greeting card makers, 
and life insurance is higher for smokers than for nonsmokers. Following 


this line of reasoning, PBGC insurance premiums should be higher for those 
firms whose pension plans are more likely to require a PBGC bailout. 
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SOLUTIONS TO END-OF-CHAPTER PROBLEMS 


His wage in the final year of working is $179,700: 


$20,000(1.05)*° = $20,000(8.9850) = $179,700. 


Thus, his annual retirement benefit is $80,865: 
$179,700(0.01) (45) = $80,865. 


Assuming an actuarial rate of 10 percent, CC must accumulate $615,066 
by the time of Mr. Jones’s retirement: 


PV = $80,865 (PVIFAi0z,15) = $615,066. 


CC must contribute $856 per year over Mr. Jones’ 45-year working life 
to accumulate $615,066. 


$615,066 PMT (FVIFA103,45) 
PMT = $856. 


Final year wage = $20,000(1.05)?° = $53,066. 


Annual retirement benefit = $53,066(0.01) (20) = $10,613. 
Lump sum required = $10,613(PVIFAi0z,15) = $80,723. 
Annual contribution = $1,409: 


$80,723 = PMT (FVIFAi03,20) 
PMT = $1,409. 


We see that the older worker requires $1,409 - $856 = $553 more in 
annual pension fund contributions. Thus, from a pension funding 
standpoint alone, CC would favor a younger worker. 


Ms. Brown would receive the same retirement benefit as computed for Mr. 
Smith in Part a, $80,865 per year. However, Ms. Brown would receive 
the benefit for 25 rather than 15 years. Thus, her annual pension cost 
would be $1,021: 


PV = $80,865 (PVIFAi03,25) = $734,015. 


$734,015 = PMT (FVIFA103,45) 
PMT = $1,021. 
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Thus, the company is actually “paying” Ms. Brown more than they are 
paying Mr. Smith. Whether this is equitable or not is a matter of 
debate. 


Required return = k = kerr + (km - krar)b = 105 + (63)1.2 = 17.2%. 
Realized return = k = 18.03. 
Alpha = k - k = 18.0% - 17.2% = 0.8 percentage points. 


If the portfolio return was net of all transaction costs and management 
fees, then the portfolio manager “outperformed the market” on a risk- 
adjusted basis. This may be due to his extraordinary ability to 
identify undervalued stocks or, more commonly, shear luck. 


Thus, it would be impossible to predict next year’s performance based 
on one year’s historical performance. 


Find the present value (today’s value) of the firm’s obligations. 


To simplify calculations, find the value of each 5-year period’s 
payment as of the beginning of the period. For example, the value at 
Time 10 of the payments for Years 11-15 is: 


10 11 12 13 14 Le 
I t t t t | 
2,500,000 2,500,000 2,500,000 2,500,000 2,500,000 
N = 5, I = 10, PMT = -2500000, FV = 0, PV = $9,476,967 = Value at 
Year 10. 
0 10 15 20 25 30 


9,476,967 7,581,574 5,686,180 3,790,787 1,895, 393 
a 
1,814, 969 
845,214 
349,874 
108, 622 


6,772,460 


Since the assets are less than the PV of benefits, the plan is 
underfunded. 


; : Fund market value $6,000,000 
Funding ratio = = = 0.89. 
PV of benefits $6,772,460 
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MINI CASE 


SOUTHEAST TILE DISTRIBUTORS INC. IS A BUILDING TILE WHOLESALER THAT ORIGINATED IN 
ATLANTA BUT IS NOW CONSIDERING EXPANSION THROUGHOUT THE REGION TO TAKE ADVANTAGE 
OF CONTINUED STRONG POPULATION GROWTH. THE COMPANY HAS BEEN A 
OPERATION SUPPLEMENTED BY PART-TIME WORKERS, 
RETIREMENT PLAN. 


“MOM AND POP” 
SO IT CURRENTLY HAS NO CORPORATE 
HOWEVER, THE FIRM’S OWNER, ANDY JOHNSON, BELIEVES THAT IT WILL 
BE NECESSARY TO START A CORPORATE PENSION PLAN TO ATTRACT THE QUALITY EMPLOYEES 
NEEDED TO MAKE THE EXPANSION SUCCEED. ANDY HAS ASKED YOU, A RECENT BUSINESS 
SCHOOL GRADUATE WHO HAS JUST JOINED THE FIRM, TO LEARN ALL THAT YOU CAN ABOUT 
PENSION FUNDS, AND THEN PREPARE A BRIEFING PAPER ON THE SUBJECT. TO HELP YOU GET 


STARTED, HE SKETCHED OUT THE FOLLOWING QUESTIONS: 


As HOW IMPORTANT ARE PENSION FUNDS TO THE U.S. ECONOMY? 
ANSWER: PENSION FUNDS CONSTITUTE THE LARGEST AND FASTEST GROWING MAJOR CLASS OF 
INVESTORS. IN 1995, THESE FUNDS HAD ASSETS OF OVER $4.0 TRILLION; THEY 
OWNED ABOUT ONE-THIRD OF ALL THE STOCK OF U. S. CORPORATIONS; THEY 
ACCOUNTED FOR ABOUT HALF OF ALL STOCK TRADES; AND THEY OWNED ABOUT HALF 
OF ALL OUTSTANDING CORPORATE BONDS. THUS, PENSION FUNDS ARE A MAJOR 
FORCE IN THE FINANCIAL MARKETS 
B. DEFINE THE FOLLOWING PENSION FUND TERMS: (1) DEFINED BENEFIT PLAN; 
(2) DEFINED CONTRIBUTION PLAN; (3) PROFIT SHARING PLAN; (4) VESTING; 
(5) PORTABILITY ; (6) FULLY FUNDED , OVERFUNDED , UNDERFUNDED ; 
(7) ACTUARIAL RATE OF RETURN; (8) EMPLOYEE RETIREMENT INCOME SECURITY 
ACT (ERISA); (9) PENSION BENEFIT GUARANTEE CORPORATION. 
ANSWER: 1. UNDER A DEFINED BENEFIT PLAN, THE EMPLOYER AGREES TO GIVE RETIREES A 
SPECIFIC DEFINED BENEFIT, SUCH AS $500 PER MONTH, 80 PERCENT OF HIS 
OR HER AVERAGE SALARY OVER THE 5 YEARS PRECEDING RETIREMENT, OR 2.5 
PERCENT OF HIS OR HER HIGHEST SALARY FOR EACH YEAR OF EMPLOYMENT 
2. IN A DEFINED CONTRIBUTION PLAN, COMPANIES AGREE TO MAKE SPECIFIC 
PAYMENTS INTO A RETIREMENT FUND, AND THEN THE RETIREES RECEIVE 
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BENEFITS FROM THE PLAN DEPENDING ON THE INVESTMENT SUCCESS OF TH 


E 


PLAN. 


3. UNDER A PROFIT SHARING PLAN, THE EMPLOYER MAKES PAYMENTS INTO THE 


RETIREMENT FUND THAT VARY WITH THE LEVEL OF CORPORATE PROFITS. 


r 


4. AN EMPLOYEE IS VESTED IF HE OR SHE HAS THE RIGHT TO RECEIVE 


U 


ENS ION 


BENEFITS EVEN IF THEY LEAVE THE COMPANY PRIOR TO RETIREMENT. IF THE 


EMPLOYEE LOSES HIS OR HER PENSION RIGHTS UPON LEAVING THE COMPANY 


PRIOR TO RETIREMENT, THE RIGHTS ARE SAID TO BE NONVESTED. MOST 


PLANS TODAY HAVE DEFERRED VESTING, IN WHICH PENSION RIGHTS ARE 


NONVESTED FOR THE FIRST FEW YEARS, SAY 5, AND THEN BECOME FUL 


¥ 


VESTED AT THAT POINT. 


5. A PORTABLE PENSION PLAN IS ONE THAT AN EMPLOY 


r 


1& CAN CARRY FROM ONE 


EMPLOYER TO ANOTHER. PORTABILITY IS ESPECIALLY IMPORTANT IN 


INDUSTRIES WHERE JOB CHANGES ARE FREQUENT--AS IN TRUCKING AND 


CONSTRUCTION--AND UNION-ADMINISTERED PLANS ARE TYPICALLY USED TO 


MAKE PORTABILITY POSSIBLE. 


Gl 


6. IF THE PRESENT VALUE OF EXPECTED RETIREMENT BENEFITS IS EQUAL TO 


PLAN ASSETS ON HAND, THE PLAN IS SAID TO BE FULLY FUNDED. IF ASSETS 


EXCEED THE PRESENT VALUE OF BENEFITS, THEN THE PLAN IS OVERFUNDED, 


= 
mq 
4 


KF THE PLAN IS UNDERFUNDED IF THE PRESENT VALUE OF BENEFITS 


EXCEEDS ASSETS. IF THE PLAN IS UNDERFUNDED, AN UNFUNDED PENSION 


LIABILITY IS SAID TO EXIST. 


HE DISCOUNT RATE USED TO DETERMINE THE PRESENT VALUE OF FUTURE 


B53 


r 


HE RATE OF RETURN AT WHICH TH 


ira 


FUND’S ASSETS ARE ASSUMED TO BE 


T 
BENEFITS IS CALLED THE ACTUARIAL RATE OF RETURN. THIS RATE IS ALSO 
T 
I 


NVESTED. 


8. THE EMPLOYEE RETIREMENT INCOME SECURITY ACT OF 1974 (ERISA) IS THE 


BASIC FEDERAL LAW GOVERNING THE ADMINISTRATION AND STRUCTUR 


5 


EE 


OF 


CORPORATE PENSION PLANS. 


9. THE PENSION BENEFIT GUARANTEE CORPORATION (PBGC) IS A GOVERNMENT-RUN 


INSURANCE COMPANY CREATED BY THE ERISA TO ENSURE THAT EMPLOYEES OF 
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COMPANIES WHICH GO BANKRUPT BEFORE THEIR PLANS ARE FULLY FUNDED WILL 


RECEIVE BENEFITS. 


WHAT TWO ORGANIZATIONS PROVIDE GUIDELINES FOR REPORTING PENSION FUND 
ACTIVITIES TO STOCKHOLDERS? DESCRIBE BRIEFLY HOW PENSION FUND DATA ARE 
REPORTED IN A FIRM’S FINANCIAL STATEMENTS. (HINT: CONSIDER BOTH 
DEFINED CONTRIBUTION AND DEFINED BENEFIT PLANS.) 


r. 


THE FINANCIAL ACCOUNTING STANDARDS BOARD (FASB), TOGETHER WITH THE SEC, 


ESTABLISHES THE RULES UNDER WHICH A FIRM REPORTS ITS FINANCIAL RESULTS, 


NCLUDING ITS INCOME AND ASSET POSITIONS, TO STOCKHOLDERS. TH 


Gl 


EPORTING OF DEFINED CONTRIBUTION PLANS IS RELATIVELY SIMPLE: THE 


DP WOH 
GI 


NNUAL CONTRIBUTION IS SHOWN ON TH 


Gl 


FIRM’S INCOM 


r. 


STATEMENT AND A NOT 


Gl 


EXPLAINS THE ENTRY. HOWEVER, THE REPORTING OF DEFINED BENEFIT PLANS IS 


MORE COMPLEX. IN THIS CASE, THE FUND’S OVERALL FUNDING STATU 


MUST BE 


REPORTED DIRECTLY ON THE BALANCE SH 


r. 


ET IF THE PLAN IS UNDERFU 


DED, AND 


r. 


S 
N 

THE ANNUAL PENSION EXPENSE MUST BE SHOWN ON THE INCOME STATEMENT. IN 
A 


ADDITION, THE FIRM MUST PROVIDE INFORMATION CONCERNING THE BREAKDOWN OF 


7 


H 
jan 


E FUND’S ANNUAL PENSION EXPENSE AND THE COMPOSITION OF THE FUND’S 


ASSETS IN THE NOTES SECTION OF THE ANNUAL REPORT. 


ASSUME THAT AN EMPLOYEE JOINS THE FIRM AT AGE 25, WORKS FOR 40 YEARS TO 
AGE 65, AND THEN RETIRES. THE EMPLOYEE LIVES ANOTHER 15 YEARS, TO AGE 
80, AND DURING RETIREMENT DRAWS A PENSION OF $20,000 AT THE END OF EACH 
YEAR. HOW MUCH MUST THE FIRM CONTRIBUTE ANNUALLY (AT YEAR-END) OVER 
THE EMPLOYEE’ S WORKING LIFE TO FULLY FUND THE PLAN BY RETIREMENT AGE IF 
THE PLAN’S ACTUARIAL RATE OF RETURN IS 10 PERCENT? DRAW A GRAPH WHICH 
SHOWS THE VALUE OF THE EMPLOYEE’S PENSION FUND OVER TIME. WHY IS REAL- 
WORLD PENSION FUND MANAGEMENT MUCH MORE COMPLEX THAN INDICATED IN THIS 
ILLUSTRATION? 


THE EMPLOYEE WILL DRAW AN ANNUAL PENSION (AN ANNUITY) OF $20,000 FOR 15 


YEARS. THUS, TH 


Gl 


FIRM MUST ACCUMULATE $152,121.59 IN THE PENSION PLAN 


BY THE TIME THE EMPLOYEE RETIRES TO FULLY FUND THE RETIREMENT: 


$20,000 (PVIFAi03,15 years) = $152,121.59. 
ALTERNATIVELY, USING A FINANCIAL CALCULATOR, INPUT N = 15, I = 


10, PMT = 20000, AND FV = 0, TO SOLVE FOR PV = $152,121.59. SINCE THE 
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COMPANY HAS 40 YEARS TO ACCUMULATI 
CONTRIBUTION IS $343.71: 


GI 


THIS AMOUNT, ITS ANNUAL PENSION 


PMT (FVIFA103,40 years) = $152,121.59 
$343.71. 


PMT 


ALTERNATIVELY, USING A FINANCIAL CALCULATOR, INPUT N = 40, I= 
10, PV = 0, AND FV = 152121.59, TO SOLVE FOR PMT = $343.71. 


GRAPH OF THE EMPLOYEE’S PENSION FUND ASSETS LOOKS LIKE THIS: 


r 


Thousands 
of Dollars 
180 |- 
160 -- 
140 |- 
120 |- 
100 |- 

80 |- 
60 |- 
40- 
20 |- 


| L Years 


r 
r. 


REAL-WORLD PENSION FUND MANAGEM 


INT IS MUCH MORE COMPLEX BECAUSE OF 


G 
Z 
Q 
eal 


ERTAINTIES REGARDING (1) HOW LONG THE EMPLOYEE WILL WORK FOR THE 


FIRM, (2) THE SALARY OF THE EMPLOYEE OVER TIME, AND (3) THE RATE OF 
RN THAT CAN B 


w 
eal 
HA 
G 


r. 


EARNED ON PENSION CONTRIBUTIONS. 


E. DISCUSS THE RISKS TO BOTH THE PLAN SPONSOR AND PLAN BENEFICIARIES UNDER 
THE THREE TYPES OF PENSION PLANS. 


ANSWER: 


HE DEFINED BENEFIT PLAN PLACES MOST OF THE RISKS ON THE COMPANY, 
ECAUSE IT GUARANT 


= 


T 

B ‘ES TO PAY A MORE OR LESS FIXED RETIREMENT BENEFIT 
REGARDLESS OF ITS ABILITY TO FULLY FUND TH 
D 

O 


rs 


PLAN. CONVERSELY, THE 


= 
Hy 
Hi 
Zz 
Ez 

iw) 


CONTRIBUTION AND PROFIT SHARING PLANS PLACE MOST OF THE RISKS 


N THE EMPLOYEES, BECAUSE THEIR BENEFITS DEPEND ON TH 


r 


RETURN THAT THE 
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FUND ASSETS EARN, AND, IN THE CASE OF A PROFIT SHARING PLAN, THI 


r. 


PROFITS OF THE COMPANY. 


F. HOW DOES THE TYPE OF PENSION PLAN INFLUENCE DECISIONS IN EACH OF THE 
FOLLOWING AREAS: 


1. THE POSSIBILITY OF AGE DISCRIMINATION IN HIRING? 


ANSWER: DEFINED BENEFIT PLANS AR 


r. 


MORE COSTLY TO FIRMS WHEN OLDER WORKERS ARE 


HIRED AS OPPOSED TO YOUNGER WORK! 


(ea 


RS, BECAUSE THE FIRM HAS A MUCH 


Nn 
fay 
(e) 
ve) 
HA 


ER TIME TO ACCUMULATE THE NEEDED FUNDS. 


F. 2. THE POSSIBILITY OF SEX DISCRIMINATION IN HIRING? 


ANSWER: SINCE WOMEN LIVE LONGER THAN MEN, FEMALE EMPLOYEES ARE MORE COSTLY THAN 


MALE EMPLOY 


r. 


ES TO FIRMS THAT HAVE DEFINED BENEFIT PLANS. 


F. 3. EMPLOYEE TRAINING COSTS? 


ANSWER: TO THE EXTENT THAT DEFINED BENEFIT PLANS ENCOURAGE EMPLOYEES TO STAY 


WITH A SINGLE COMPANY, THEY REDUCE TRAINING COSTS. 


r 


F. 4. THE MILITANCY OF UNIONS WHEN A COMPANY FACES FINANCIAL ADVERSITY? 


ANSWER: INCE DEFINED BENEFIT PLAN BENEFITS ARE USUALLY TIED TO THE NUMBER OF 


Gl 


EARS WORKED AND THE FINAL (OR LAST SEVERAL) YEAR’S SALARY, UNIONS AR 


S 
Y 
MORE LIKELY TO WORK WITH A FIRM TO ENSURE ITS SURVIVAL IF IT HAS A 
D 


EFINED BENEFIT PLAN. 


G. WHAT ARE THE TWO COMPONENTS OF A PLAN’S FUNDING STRATEGY? WHAT IS THE 
PRIMARY GOAL OF A PLAN’S INVESTMENT STRATEGY? 


ANSWER: THE TWO COMPONENTS OF A PLAN’S FUNDING STRATEGY ARE: 


! HOW FAST SHOULD ANY UNFUNDED LIABILITY BE REDUCED? 


T. 
r. 


! WHAT RATE OF RETURN SHOULD BE ASSUMED IN THE ACTUARIAL CALCULATIONS? 
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THE PRIMARY GOAL OF A PLAN’S INVESTMENT STRATEGY IS TO STRUCTURE THE 


r 


PORTFOLIO TO MINIMIZE THE RISK OF NOT ACHIEVING THE ASSUMED ACTUARIAL 


RATE OF RETURN. 


H. HOW CAN A CORPORATE FINANCIAL MANAGER JUDGE THE PERFORMANCE OF PENSION 
PLAN MANAGERS ? 


r. 


(RAL WAYS. ONE WAY IS TO 


r 


ANSWER: PI 


(ea 


NSION PLAN MANAGERS CAN BE JUDGED IN SEV 


COMPARE THE REALIZED RETURN ON THE MANAGER’S PORTFOLIO WITH THE 


EQUILIBRIUM RETURN COMMENSURATE FOR THE RISKINESS OF THE PORTFOLIO. 


THIS IS CALLED ALPHA ANALYSIS, WHERE ALPHA IS THE REALIZED RETURN MINUS 


THE SML RETURN FOR A PORTFOLIO WITH THE SAME BETA. ANOTHER WAY TO 


JUDGE A PORTFOLIO MANAGER IS TO COMPARE HIS OR HER HISTORICAL RETURNS 


WITH OTHER MANAGERS HAVING THE SAME INVESTMENT OBJECTIVES. 


I. WHAT IS MEANT BY “TAPPING” PENSION FUND ASSETS? WHY IS THIS ACTION SO 
CONTROVERSIAL? 


ANSWER: PENSION FUND ASSETS ARE TAPPED WHEN A COMPANY TERMINATES AN OVERFUNDED 


7] 


Oo 


KFINED BENEFIT PLAN, USES A PORTION OF THE FUNDS TO PURCHASE ANNUITIES 


WHICH PROVIDE THE PROMISED PENSIONS TO EMPLOYEES, AND THEN RECOVERS THE 


EXCESS FOR THE FIRM. THIS ACTION IS CONTROVERSIAL BECAUSE SOME PEOPLE 


BELIEVE THAT PENSION FUND ASSETS BELONG TO THE EMPLOYEES, AND HENCE 


FIRMS THAT DO THIS ARE “ROBBING” THEIR EMPLOYEES. CONVERSELY, COURTS 


HAVE HELD THAT PENSION FUND ASSETS BELONG TO THE FIRM, AND HENCE FIRMS 


CAN RECOVER ASSETS AS LONG AS THIS ACTION DOES NOT JEOPARDIZE THE 


x 
LES 
a 
Ke 


1E’S FUTURE PENSION BENEFITS. 


J. WHAT HAS HAPPENED TO THE COST OF RETIREE HEALTH BENEFITS OVER THE LAST 
DECADE? HOW ARE RETIREE HEALTH BENEFITS REPORTED TO SHAREHOLDERS? 


GI 


ANSWER: BECAUSE OF THE INCREASED NUMBER OF RETIREES, AND _ THI DRAMATIC 


ESCALATION IN HEALTH CARE COSTS OVER THE PAST 10 YEARS, MANY COMPANIES 


r. 


ARE FACING SITUATIONS WHERE RETIREE HEALTH CARE COSTS ARE FORECASTED TO 
B 


tH 


AS HIGH, OR HIGHER, THAN PENSION COSTS. A 1990 FASB RULE REQUIRES 


COMPANIES TO ACCRUE, OR SET UP A RESERVE FOR, FUTURE MEDICAL BENEFITS 
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FOR RETIREES. PRIOR TO THIS RULE, COMPANIES MERELY DEDUCTED THESE 
BENEFIT PAYMENTS FROM INCOM 


Gl 


IN THE YEAR OF PAYMENT. NOW, THEY MUST 
AKE CURRENT WRITE-OFFS TO ACCOUNT FOR VESTED FUTURE MEDICAL BENEFITS. 


IS NEW RULE HAS FOCUSED THE NEED FOR COMPANIES TO CAREFULLY ASSESS 
EIR ABILITIES TO CONTINU 


HH 4 Ww 


H 
H 


r 


GENEROUS HEALTH PLANS FOR RETIR 
NY COMPANIES ARE NOW TRIMMING BENEFITS. 


r 


ES, AND 


5 
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Chapter 30 


Financial Management in Not-for-Profit Businesses 


ANSWERS TO END-OF-CHAPTER QUESTIONS 


30-1 


30-2 


B0=3 


30-4 


30-5 


The major difference in ownership structure is that investor-owned firms 
have well-defined owners, who own stock in the business and exercise 
control over the firm through the proxy mechanism. Conversely, not-for- 
profit firms do not have stockholders. Control rests in a board of 
trustees comprised mostly of community leaders who have no direct economic 
interest in the firm. Because of this ownership structure difference, th 
goals of investor-owned and not-for-profit firms are quite different as 
well. 


No. The asymmetric information theory refers to a preferred "pecking 
order" of financing by corporate managers, with new common stock being the 
least preferred because of the negative signals that new stock issues 
typically send to investors. Since not-for-profit firms have no common 
stock, this theory is not applicable. 


No. The break in an investor-owned firm's MCC schedule is due to the 
higher cost involved with issuing new common stock once the firm's 
retained earnings has been exhausted. Since not-for-profit firms do not 
have common stock, there are no such breaks in their MCC schedules. In 
fact, all of a not-for-profit firm's fund capital, which includes retained 
earnings, grants from government entities, and private contributions, have 
a common opportunity cost to the firm, which is the return that could be 
expected from investing in the stock of a similar type investor-owned 
company. 


a. Without access to tax-exempt debt, all of the benefits to using debt 
for a not-for-profit firm would disappear. Thus, in accordance with MM 
capital structure theory, and considering financial distress and agency 
costs related to debt, the firm's optimal capital structure would be 
zero debt. 


b. No. Managers of not-for-profit firms do not have the same degr of 
flexibility as investor-owned firms in raising equity capital. Thus, it 
is often necessary for not-for-profit firms to use more than the 
theoretically optimal amount of debt when new fund capital cannot be 
obtained for needed services. 


Since not-for-profit businesses ar xpected to provide a social value in 
addition to an economic benefit, project analysis must consider social 
value along with expected cash flows. The summation of a project's net 
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present social and cash flow values is its total net present value (TNPV). 
If the TNPV is 2 0, then the project is deemed acceptabl 

To perform this analysis, the social value of a project must be 
quantified in some manner for each year of the project's life, and then 
discounted back to Year 0. This requires the not-for-profit firm to 
quantify the social value of the services provided by the project in each 
year, and to determine the discount rate that is to be applied to those 
services. 

Obviously, such determinations are very subjective. For example, the 
social value of a service could vary based on who benefits from it. The 
proper discount rate for a social value stream is also a controversial 
topic. While few organizations attempt to quantify these benefits, not- 
for-profit organizations should attempt to do so when evaluating proposed 
projects given their social-benefit orientation. 


30-6 Since most not-for-profit firms have a myriad of different products or 
services, a new project's contribution to the riskiness of the overall 
firm's portfolio of projects, or its corporate risk, is the most relevant 
risk. Stand-alone risk would be relevant if the firm had only one project. 
Market risk does not apply to not-for-profit firms since shareholder 
wealth maximization is not their primary goal. 


30-7 No. If perfect information existed, then all potential buyers and bond 
insurance companies would have the same full knowledge of the risks 
inherent in the not-for-profit firm's bond. Accordingly, an equilibrium 
rate would be established for the firm's bond based on this risk. Since no 
asymmetric information exists within the market, it would not be possible 
to obtain rates lower than this equilibrium level. Even if the not-for- 
profit firm purchased insurance to obtain AAA bond rates, the insurance 
company would charge a fee which effectively would eliminate this interest 
savings. Thus, under an efficient information scenario, the savings in 
interest provided by the insurance would be exactly offset by the fee 
required by the insurer. 
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MINI CASE 


SANDRA MCCLOUD, A FINANCE MAJOR IN HER LAST TERM OF COLLEGE, IS CURRENTLY 
SCHEDULING HER PLACEMENT INTERVIEWS THROUGH THE UNIVERSITY'S CAREER RESOURCE 
CENTER. HER LIST OF COMPANIES IS TYPICAL OF MOST FINANCE MAJORS: SEVERAL 
COMMERCIAL BANKS, A FEW INDUSTRIAL FIRMS, AND ONE BROKERAGE HOUSE. HOWEVER, SHE 
NOTICED THAT A REPRESENTATIVE OF A NOT-FOR-PROFIT HOSPITAL IS SCHEDULING 
INTERVIEWS NEXT WEEK, AND THE POSITION--THAT OF FINANCIAL ANALYST--APPEARS TO BE 
EXACTLY WHAT SANDRA HAS IN MIND. SANDRA WANTS TO SIGN UP FOR AN INTERVIEW, BUT 
SHE IS CONCERNED THAT SHE KNOWS NOTHING ABOUT NOT-FOR-PROFIT ORGANIZATIONS AND 
HOW THEY DIFFER FROM THE INVESTOR-OWNED FIRMS THAT SHE HAS LEARNED ABOUT IN HER 
FINANCE CLASSES. IN SPITE OF HER WORRIES, SANDRA SCHEDULED AN APPOINTMENT WITH 
THE HOSPITAL REPRESENTATIVE, AND SHE NOW WANTS TO LEARN MORE ABOUT NOT-FOR-PROFIT 
BUSINESSES BEFORE THE INTERVIEW. 

TO BEGIN THE LEARNING PROCESS, SANDRA DREW UP THE FOLLOWING SET OF QUESTIONS. 
SEE IF YOU CAN HELP HER ANSWER THEM. 


A. FIRST, CONSIDER SOME BASIC BACKGROUND INFORMATION CONCERNING THE 
DIFFER-ENCES BETWEEN NOT-FOR-PROFIT ORGANIZATIONS AND INVESTOR-OWNED 
FIRMS. 


1. WHAT ARE THE KEY FEATURES OF INVESTOR-OWNED FIRMS? HOW DO A FIRM'S 
OWNERS EXERCISE CONTROL? 


r. 


-E PRIMARY CHARACTERISTICS: (1) THE OWNERS 


ANSWER: INVESTOR-OWNED FIRMS HAVE THR 


(SHAREHOLDERS) OF THE FIRM ARE WELL DEFINED, AND THEY EXERCISE CONTROL 


r. 


BY VOTING FOR THE FIRM'S BOARD OF DIRECTORS; (2) THE FIRM'S RESIDUAL 


EARNINGS BE 


T. 


ONG TO THE OWNERS, SO MANAGEMENT IS RESPONSIBLE TO THIS 


Fl 


SINGLE, WELL-DEFINED GROUP FOR THE FIRM'S PROFITABILITY; AND (3) THE 


FIRM IS SUBJECT TO TAXATION AT THE FEDERAL, STATE, AND LOCAL LEVELS. 


A. 2. WHAT IS A NOT-FOR-PROFIT CORPORATION? WHAT ARE THE MAJOR CONTROL 
DIFFERENCES BETWEEN INVESTOR-OWNED AND NOT-FOR-PROFIT BUSINESSES? 
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ANSWER: A NOT-FOR-PROFIT CORPORATION IS ONE THAT IS ORGANIZED AND OPERATED 


SOL 


r. 


1Y FOR RELIGIOUS, 


OR E 


RESI 


ED CORPORATIONS IN THAT THEY HAVE NO SHAREHOLDERS, AND HENCE ALL 


DUCATIONAL PURPOSES. GENERALLY, NOT-FOR-PROFIT FIRMS QUALIFY FOR 
EXEMPT STATUS. NOT-FOR-PROFIT CORPORATIONS DIFFER FROM INVESTOR- 


r. 


CHARITABLE, SCIENTIFIC, PUBLIC SAFETY, LITERARY, 


PROF 
COMM 


DUAL EARNINGS ARE 


RETAINED WITHIN THE FIRM. CONTROL OF NOT-FOR- 


UNITY LEADERS WHO 


IT FIRMS RESTS WITH A BOARD OF TRUST 


Tr. 


ES COMPOSED MAINLY OF 


HAVE NO ECONOMIC INTERESTS IN THE FIRM. 


r. 


A. 3. HOW 


DO GOALS DIFFER BETWEEN INVESTOR-OWNED AND NOT-FOR-PROFIT 
BUSINESSES? 


ANSWER: SINCI 
WITH 
FIRM 
MISS 


SOME 


THE GOAL OF MAXIMIZING SHAREHOLDER WEALTH AS ARE INVESTOR-OWN 


r. 


S. THE GOALS OF NOT-FOR-PROFIT FIRMS ARE USUALLY OUTLINED IN THE 


EK NOT-FOR-PROFIT FIRMS HAVE NO SHAREHOLDERS, THEY ARE NOT CONCERNE 


D 
D 


Gl 


E 


ION STATEMENT OF THE FIRM, AND THEY GENERALLY RELATE TO PROVIDING 


SOCIALLY VALUABL 


EF SERVICE IN A FINANCIALLY SOUND MANNER. 


B. NOW CONSIDER THE COST OF CAPITAL ESTIMATION PROCESS. 


1. IS THE WEIGHTED AVERAGE COST OF CAPITAL (WACC) RELEVANT TO NOT-FOR- 
PROFIT BUSINESSES? 


ANSWER: YES. 


THAT 


J 


IN GENERAL, THE WACC ESTIMATION FOR NOT-FOR-PROFIT FIRMS PARALLELS 


FOR INVESTOR-OWNED FIRMS. 


B. 2. IS THERE ANY DIFFERENCE BETWEEN THE WACC FORMULA FOR INVESTOR-OWNED 
FIRMS AND THAT FOR NOT-FOR-PROFIT BUSINESSES? 


ANSWER: THER 


NO TAXES, THERE ARE 


CAPITAL, IS MUCH MORE 


SECOND, A NOT-FOR-PR 


EK ARE TWO MAJOR DIFFERENCES. FIRST, SINCE NOT-FOR-PROFIT FIRMS PAY 


r. 


NO TAX EFFECTS ASSOCIATED WITH DEBT FINANCING. 


OFIT FIRM'S COST OF EQUITY, OR COST OF FUND 
CONTROVERSIAL THAN FOR INVESTOR-OWNED FIRMS. 


B. 3. WHAT 


IS FUND CAPITAL? 


HOW IS THE COST OF FUND CAPITAL ESTIMATED? 
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ANSWER : UNLIKE INVESTOR-OWNED FIRMS THAT RAIS 


r. 


EQUITY CAPITAL BY SELLING NEW 


COMMON S 


H 
EQUIVALEN 


OF EQUITY CAPITAL, CALLED FUND CAPITAL, BY RETAINING 


V 
ARES AND RETAINING EARNINGS, NOT-FOR-PROFIT FIRMS RAISE THE 
T 
R 


PROFITS, 


ECEIVING GOVERNMENT GRANTS, AND RECEIVING PRIVAT 


rs 


CONTRIBU- 


TIONS. THE COST OF FUND CAPITAL IS AN OPPORTUNITY COST TO THE NOT-FOR- 


PROFIT FIRM; NAMELY, THE RETURN THE FIRM COULD REALIZE BY INVESTING THE 


CAPITAL IN SECURITIES OF SIMILAR RISK. FOR EXAMPLE, THE OPPORTUNITY 


COST OF FUND CAPITAL TO A NOT-FOR-PROFIT HOSPITAL WOULD BE THE RETURN 


IT COULD REALIZE BY INVESTING IN THE SECURITIES OF A COMPARABLE 
INVESTOR-OWNED HOSPITAL. 


Cc. JUST AS IN INVESTOR-OWNED FIRMS, NOT-FOR-PROFIT BUSINESSES USE A MIX OF 
DEBT AND EQUITY (FUND) FINANCING. 


1. IS THE TRADE-OFF THEORY OF CAPITAL STRUCTURE APPLICABLE TO NOT-FOR- 
PROFIT BUSINESSES? WHAT ABOUT THE ASYMMETRIC INFORMATION THEORY? 


ANSWER: AS WITH INVESTOR-OWNED FIRMS, NOT-FOR-PROFIT FIRMS' OPTIMAL CAPITAL 


STRUCTURES SHOULD ALSO BE BASED ON THE TRADEOFFS BETWEEN THE BENEFITS 


AND COSTS OF DEBT FINANCING. NOT-FOR-PROFIT FIRMS HAVE ABOUT THE SAME 


EFFECTIVE COSTS OF DEBT (SINCE THEY HAVE ACCESS TO THE TAX-EXEMPT DEBT 


MARKET) AND EQUITY AS INVESTOR-OWNED FIRMS OF SIMILAR RISK. THUS, WE 


WOULD EXPECT THE TRADE-OFF THEORY OF CAPITAL TO BE EQUALLY APPLICABLE 


TO NOT-FOR-PROFIT FIRMS; THE FIRM'S OPPORTUNITY COST OF FUND CAPITAL 


r. 


SHOULD RISE AS MORE AND MORE DEBT IS USED, AND THE FIRM SHOULD BE 


r. 


SUBJECT TO THE 


SAME FINANCIAL DISTRESS AND AGENCY COSTS FROM USING DEBT 


AS ENCOUNTERED BY INVESTOR-OWNED FIRMS. 


BS 


THE ASYMMETRIC INFORMATION THEORY, HOWEVER, IS NOT APPLICABLE TO 
NOT-FOR-PROFIT FIRMS, SINCE THEY DO NOT ISSUE COMMON STOCK. 
Cc. 2. WHAT PROBLEM DO NOT-FOR-PROFIT BUSINESSES ENCOUNTER WHEN THEY ATTEMPT 


TO IMPLEMENT THE TRADE-OFF THEORY? 


Gl 


ANSWER: THE MAJOR PROBLEM ENCOUNTERED BY NOT-FOR-PROFIT FIRMS IN IMPLEMENTING 


r 


THE TRADE-OFF THEORY IS THEIR LACK OF FLEXIBILITY IN RAISING EQUITY 


CAPITAL. NOT-FOR-PROFIT FIRMS DO NOT HAVE ACCESS TO THE TYPICAL EQUITY 


r. 
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MARKETS.THUS, IT'S HARDER FOR THEM TO RAISE FUND CAPITAL, VIA GOVERN- 


r. 


ENT GRANTS AND PRIVATE CONTRIBUTIONS, THAN IT IS FOR INVESTOR-OWNED 


IRMS TO ISSUE NEW COMMON STOCK. AS A CONSEQUENCE, IT IS OFTEN 
C 


ESSARY FOR NOT-FOR-PROFIT FIRMS TO DELAY WORTHY PROJECTS BECAUSE OF 


r. 


Z 
n 


UFFICIENT FUNDING, OR TO USE MORE THAN THE THEORETICALLY OPTIMAL 


M 
EF 
NE 
i 
A 


MOUNT OF DEBT. 


D. CONSIDER THE FOLLOWING QUESTIONS RELATING TO CAPITAL BUDGETING 
DECISIONS. 


1. WHY IS CAPITAL BUDGETING IMPORTANT TO NOT-FOR-PROFIT BUSINESSES? 


ANSWER: CAPITAL BUDGETING IS IMPORTANT TO NOT-FOR-PROFIT FIRMS BECAUSE THE 


FINANCIAL IMPACT OF EACH CAPITAL INVESTMENT SHOULD BE FULLY UNDERSTOOD 


r. 


IN ORDER TO ENSURE THE FIRM'S LONG-TERM FINANCIAL HEALTH. SUBSTANTIAL 


INVESTMENT IN UNPROFITABLE PROJECTS COULD LEAD TO BANKRUPTCY AND 


r. 
r. 


CLOSURE, WHICH OBVIOUSLY WOULD ELIMINATE THE SOCIAL VALUE PROVIDED BY 


THE FIRM TO THE COMMUNITY. 


r. 


D. 2. WHAT IS SOCIAL VALUE? HOW CAN THE NET PRESENT VALUE METHOD BE MODIFIED 
TO INCLUDE THE SOCIAL VALUE OF PROPOSED PROJECTS? 


ANSWER: SOCIAL VALUE ARE THOSE BENEFITS REALIZED FROM CAPITAL INVESTMENT IN 


ADDITION TO CASH FLOW RETURNS, SUCH AS CHARITY CARE AND OTH 


Gl 


R COMMUNITY 


SERVICES. WHEN THE SOCIAL VALUE OF A PROJECT IS CONSIDERED, THE TOTA 


NET PRESENT VALUE OF THE PROJECT EQUALS THE STANDARD NET PRESENT VALUE 


OF THE PROJECT'S EXPECTED CASH FLOW STREAM PLUS TH 


r. 
r 


INT SOCIAL 


NET PRES 
U 


VALUE OF THE PROJECT. THIS REQUIRES THE SOCIAL VAL 


E OF THE PROJECT 


Gl 


D BACK TO YEAR 0. 


ROVIDED OVER ITS LIFE TO BE QUANTIFIED AND DISCOUNT 
H 


BRE IS MUCH SUBJECTIVITY IN THIS PROCESS, BUT IT IS PRUDENT FOR NOT- 


OJECTS UNDER CONSIDERATION AS PART OF THEIR STANDARD CAPITAL 


PB 
T 
FOR-PROFIT BUSINESSES TO CONSIDER THE NET PRESENT SOCIAL VALUE OF 
P 
B 


R 
UDGETING PROCEDURES. 


D. 3. WHICH OF THE THREE PROJECT RISK MEASURES--STAND-ALONE, CORPORATE, AND 
MARKET--IS RELEVANT TO NOT-FOR-PROFIT BUSINESSES? 
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ANSWER: 


PORATE 


RISK, OR 


THE 


amy 


KINESS OF THE 


G 


; VARI 


K FOR A NOT-FOR- 
ETY OF PRODU 


FIRM'S PORTFO! 


PROFIT FI 
CTS AND 


RM, 


SINCE 


LIO OF PROJ! 


G 


S 


iRVIC 


ES. 


G 


EVANT IF THE PR 


OJECT WER 


Py 


G 


THE 


ONLY ONE 


ADDITIONAL RISK A PROJ! 
ECTS, 


STAND-ALONE 


r. 


IS THE 


G 


TH 


r. 


ECT ADDS TO THE 
MOST 


RISK WOUL 
FIRM WOULD BE 


G 


MOST NOT-FOR-PROFIT FIRMS OFF 


D 


R 


ELE 


ON 


1Y 


a 


INVO 


V1 


WITH. 


r. 


NOT HAVE STOCKHOLD 


MARKET RISK IS 


NOT REL 


GI 


RS. 


EVANT AT ALL, 


SINC! 


= 
py 


T. 


NOT-FOR-PROFIT FIRMS 


WHAT IS A CORPORATE BETA? 


HOW DOES IT DIFFER FROM A MARKET BETA? 


ANSWER: 


G 


CORPORATE B 


G 


FY FE 


SLOPE 


r. 


OF THE 


Dp 
G 
amy 


I 


THAT RESU 


CORPORAT!I 
iTS WH 


= 
py 


r 


CHARACT! 


ETA IS A QUANTITATIVE 


G 


EN THE 


PROJ. 


ECT! 


Li 
tT 
L 
AN 


G 


D THE 


R 


E:TURN 


A PROJECT'S 


S ON THI 


Gl 


FI 


RM'S TOTAL OPI 


G 


M 


EASURE 


G 


SR 


ERISTIC LINE 


BRATIONS ARE 


CORPORATE 


ETA M 


BASU 


R 


ES THE 


, 


ETURNS ARE 


OF CORPORATE 


r. 


WHICH IS TH 
PLOTTED ON TH 
PLOTT! 


RISK; 


EGR 


ED 


VO 


BF; i} 


RE 


AXIS. 
T 


PROJECT 


ATIVE 


G 


Gl 


TO THI 


G 


KRAGE 


PROJ. 


G 


ES THE 


R QUANTITATIVE 


ECT, WHICH HAS A B 


FIRM AS A WH 


G 


M 


EASURE 


G 


OF 


ETA OF 1.0). 
A PROJ 


VOLATILITY OF PROJ 


ECT 


R 


OL! 


= 
G 
py 


A 


ETURNS R 


ECT'S MA 


(OR R 
PROJ 


G 


ELATIVE 


ATILITY OF R 
TO T 
ECT'S MARK 


HI 


= 
G 
py 


a 
b, 


ON THI 
E TURNS 


ET B 


RK] 


Py 


G 


LATIVE TO R 


ET RISK, 


BUT 


ETURNS ON TH 


IT IS 
ESSION 
Y AXIS 


ON 


FIRM'S 
ETA IS A 


IT 


Gl 


IN GENERAL, HOW IS PROJECT RISK ACTUALLY MEASURED WITHIN NOT-FOR-PROFIT 


BUSINESSES? HOW IS PROJECT RISK INCORPORATED INTO THE DECISION PROCESS? 


ANSWER: 


IN MOST INSTANCES, 


OF A 
PROJ 


PROJECT FITS INTO 


EB 
ah 


D-ALON 


Gl 


RIS 


H 


RM'S OTH 


ER OP 


PROJECT'S CORPORATE 
ECT'S STAND-ALONE 


RISK. THIS PRACTIC 


R CONSIDERATION 
KRATIONS. 


IT IS VERY DIFFICULT TO D 


r. 


THE 


FIRM 


K TEND TO BE 


TEND TO 


TH 


E 


US, 


RISK. THUS, 
RISK, ALONG WITH 


"S.-OTH 


= 
Py 


r 


ry 
Bi 


BE IN 


INC 


EV. 


NOT-FOR-P 


ER OP 


r 


HIGHLY COR 


A SUBJ 
‘RATIONS, 
IS NOT INAPPROPRIATE. 


G 


ECTIVE 


AS AN 


Gl 


CO 


R 


ELAT 


r 


ED, SINCE 


G 


THE 


SAME 


G 


G 


LINE 


ORPO 


SIONS IS A SOM 


r 


LD BE 


CONDUCTE 


U 


G 


PROC 


EWHAT SUBJ 
D. 


ECTIVE 


ESS BUT NON 


EL 


ETH 


G 


ELOP ACCURATE 


ASS 


ESSM 


ROFIT FIRMS OFT 
NOTION 


RPORAT! 


ENTS 


EN 


USE 


T 


G 


OF 


ESTI 


GI 


MOST P 


OF BUSINESS 


ESS IS ON! 


R 


MAT! 


ROJ] 
AS 


Ge 
bi 


HOW THI 


ISK AN 


ry 
anh 


ie) 


rs 


RATION OF RISK INTO INVESTME 


y 
bi 


T 


HAT 
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E. NOT-FOR-PROFIT BUSINESSES HAVE ACCESS TO MANY OF THE SAME LONG-TERM 
FINANCING SOURCES AS DO INVESTOR-OWNED FIRMS. 


1. WHAT ARE MUNICIPAL BONDS? HOW DO NOT-FOR-PROFIT HEALTH CARE BUSINESSES 
ACCESS THE MUNICIPAL BOND MARKET? 


ANSWER: MUNICIPAL BONDS ARE BONDS ISSUED BY STATE AND LOCAL GOVERNMENTS. TH 


r. 


GI 


PRIMARY DIFFERENCE BETW 


r. 


‘EN MUNICIPAL BONDS AND CORPORATE OR TREASURY 


BONDS IS THAT MUNICIPAL BONDS ARE EXEMPT FROM FEDERAL INCOME TAXES AND 


STATE INCOME TAXES IN THE STATE OF ISSUE. 


NOT-FOR-PROFIT HEALTH CARE FIRMS CANNOT ISSUE MUNICIPAL BONDS 


r. 


DIRECTLY TO INVESTORS. RATHER, TH 


ira 


BONDS ARE ISSUED THROUGH SOME 


r. 


MUNICIPAL HEALTH FACILITIES AUTHORITY. THE AUTHORITY HAS NO OBLIGATION 


REGARDING THE PAYMENT OF PRINCIPAL OR INTEREST, BUT ACTS ONLY AS A 


CONDUIT FOR THE ISSUING CORPORATION. 


E. 2. WHAT IS CREDIT ENHANCEMENT, AND WHAT EFFECT DOES IT HAVE ON DEBT COSTS? 


r. 


ANSWER: CREDIT ENHANCEMENT IS, SIMPLY, BOND INSURANCE THAT GUARANT 


r. 


ES T 


REPAYMENT OF A MUNICIPAL BOND'S PRINCIPAL AND INTEREST. WHEN ISSUE 


BASIS OF THE INSURER'S FINANCIAL STRENGTH RATHER THAN THE ISSUER' 


r. 
r. 


H 
R 
PURCHASE CREDIT ENHANCEMENT FROM INSURERS, THE BOND IS RATED ON THE 
S 
R 


SINCE CREDIT ENHANC 


iM 


INT RAISES THE BOND RATING, INTEREST COSTS A 


REDUCED. HOWEVER, THE ISSUER MUST BEAR THE ADDED COST OF THE BOND 


INSURANCE. 


Gl 


E. 3. WHAT ARE A NOT-FOR-PROFIT BUSINESS'S SOURCES OF FUND CAPITAL? 


ANSWER: THE THREE MAJOR SOURCES OF FUND CAPITAL ARE (1) THE EXCESS OF REVENUES 


OVER EXPENSES (RETENTIONS), (2) CHARITABLE CONTRIBUTIONS, AND (3) 


GOVERNMENT GRANTS. 


E. 4. WHAT IMPACT DOES THE INABILITY TO ISSUE COMMON STOCK HAVE ON A NOT-FOR- 
PROFIT BUSINESS'S CAPITAL STRUCTURE AND CAPITAL BUDGETING DECISIONS? 
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ANSWER: 


zr 


THE INABILITY TO ISSUE COMMON STOCK HAS A SIGNIFICANT IMPACT ON A NOT- 


r. 


FOR-PROFIT FIRM'S FINANCIAL FLEXIBILITY. FIRST, THE LACK OF ACCESS TO 


EQUITY CAPITAL EFFECTIVELY IMPOSES CAPITAL RATIONING, SO TH 


Gl 


FIRM MAY 


NOT BE ABLE TO UNDERTAKE ALL PROJECTS DEEMED WORTHWHIL 


r 


SECOND, IN 


[Ee 


ORDER TO INVEST IN PROJECTS CONSIDERED NECESSARY, THE FIRM MAY HAV 
TAK 


TO 


r. 


Gl 


ON MORE THAN THE OPTIMAL AMOUNT OF DEBT CAPITAL. 


F. WHAT UNIQUE PROBLEMS DO NOT-FOR-PROFIT BUSINESSES ENCOUNTER IN 
FINANCIAL ANALYSIS AND PLANNING? WHAT ABOUT SHORT-TERM FINANCIAL 
MANAGEMENT ? 

ANSWER: IN GENERAL, FINANCIAL ANALYSIS AND PLANNING, AS WELL AS SHORT-TERM 


FINANCIAL MANAGEMENT, ARE THE SAME REGARDLESS OF THE TYPE OF OWNERSHIP. 


HOWEVER, THE UNIQUE FEATURES OF NOT-FOR-PROFIT ORGANIZATIONS-- 


r. 


ESPECIALLY THE ACK OF FINANCIAL F 


EXIBILITY--CREATES SOME MINOR 


DIFFERENCES IN IMPLEMENTATION. 


Mini Case: 24-9 


